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Hawker Yugoslav Fury 
(VV Fjuri - Fury) 


Background 


The Hawker Fury was without a doubt the best and the most appealing biplane in the period before 
World War II. It represented the pinnacle of British design and technological expertise. The Fury owes 
its success primarily due to: well chosen concept with clean aerodynamic features, high quality con- 
struction and especially the Kestrel engine whose performance made it a first true “fighter” engine with 
successfully designed compressor. The second major version, Fury Mk.II was the primary fighter aircraft 
type in RAF service until the end of 1938 (that is, until the introduction of low wing monoplanes), 
while Yugoslav Fury Mk Is participated in the April War operationally. 

Engineer Sidney Camm, lead designer of H. G. Hawker Engineering Co., Ltd., designed Hawker Hor- 
net fighter as a private venture, even though this aircraft was based on the RAF radial engine powered 
Hawker F.20/27 which made its first flight in 1928. The Hornet was a major sensation at the Olympia 
Aero Show in London in 1929 where had its public debut. In September of the same year, RAF began 
testing the Hornet prototype, now renamed Fury, and assigned RAF s/n J9682. At the same time, the 
Rolls-Royce F.XI engine was renamed Kestrel. The Air Ministry placed an order in August 1930 for the 
construction of 21 Furies in accordance with new technical requirements F.13/30. The lead aircraft 
(K1926) made its first flight on 25 March 1931 and already by the end of May the first 16 Fury Mk.Is 
were introduced in No 43 Squadron RAF. 

Following the completion of testing, prototype Hawker Fury J9682 was returned to the factory 
which used it for a series of demonstration fights both in the UK and abroad. The Kingdom of Yugosla- 
via was one of the first countries which had the opportunity to witness the new aircraft. Before the RAF 
placed and order for the first series, in accordance with the tour of foreign countries in the first half of 
1930, Hawker's test pilot Paul Ward Spencer “George” Bulman visited Belgrade flying the J9682. The 
aircraft caught interest of the VV and as a result the Yugoslav Government placed an order for three 
Furies at the beginning of 1931. 

A total of 118 Fury fighters with Rolls-Royce Kestrel IIS engines were manufactured for the RAF. The Fury Mk.I No1 taking off 
factory implemented the improvements on one Intermediate Fury test aircraft, which had its first flight during an airshow at Borovo 
on 13 April 1932 while carrying the registration G-ABSE, and experimental High Speed Fury, which airfield on 12 May 1934, 
had its first flight on 3 May 1933 carrying the s/n K3586. To evaluate performance several different (Robert Copec) 


Pilot nat Ivan Segatin posing 
in full flight suit while stand- 
ing on the wheel of a Fury. 
Note that the wheel covers 
are removed. (Marko Malec) 
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engine types were trialed on both aircraft. In accordance with the technical requirements F6/35, 23 
aircraft with Rolls-Royce Kestrel VI were ordered by Hawker Aircraft Ltd. (the factory changed name 
in July 1933). These aircraft were now designated by RAF as Hawker Fury Mk.II. The next 89 aircraft 
were ordered from General Aircraft Ltd., of which some were exported to South Africa. The first Mk.II 
took off on 3 December 1936 and served within RAF ranks until January 1939. Fury Mk.I was exported 
to Iran (16), KJ (3), Norway (1) and Spain (3). The newer Fury Mk.II was exported to Iran (6), KJ (10) 
and Portugal (3). In accordance with Hawker practice at the time, these aircraft were named Persian, 
Yugoslav, Norwegian, Spanish and Portuguese Fury, respectively. 


Introduction into VV service 


At the beginning of 1931, VV placed an order for three modern Hawker Fury fighters for evaluation, 
prior to making a final decision wheatear or not to introduce this type in service. The same year, 20 in- 
creasingly outdated Avia BH-33 fighters were introduced even though VV did not make a final decision 
which of the two shall be the main fighter aircraft within its ranks. Situation within VV required that 
its units be equipped at all costs with some type of a fighter aircraft. Due to world economic financial 
crisis, conflicting opinions within the various VV departments, a strong French pressure to purchase 
their aircraft or at least engines, the high cost of British aircraft as well as the inability to obtain license 
to manufacture the engines, the decision to purchase Hawker Fury was delayed until 1935 when the 
newest, improved, version Hawker Fury Mk.II was ordered and a license was obtained to manufacture 
them locally Along with the delivery of Fury, three Hawker Yugoslav Hind Mk.I (modified) aircraft 
arrived as well. 

The KJ expressed increased interest in 1935 for British aircraft and as a result sent in March of the 
same year a delegation to London (amongst others to Paris and Prague) to test and if possible, procure 
40 fighters. At the time no purchase was made, however soon negotiations with Hawker Aircraft Ltd. 
and Rolls-Royce companies commenced along with inspection and testing of aircraft and engines. In 
October 1936 engineer ppuk D. Radovanovié purchased the first 10 Rolls-Royce Kestrel XVIS (S — super- 


charger i.e. compressor) engines for 10 Furies to be delivered by Hawker Aircraft Ltd. by mid-July next 
year. Along with these, 40 engines for license-built Furies and 15 spares were delivered. This purchase 
enabled VV to finally introduce within its ranks a modern supercharged inline piston engine. Despite 
this, soon enough, the limitation of the biplane construction became evident and precious time was lost 
due to the delay with deciding the standard fighter type. 

Armed with two Darne machine guns, in KJ it was declared as “aircraft for combat and pursuit” or 
“single engine combat aircraft with Rolls-Royce Kestrel engine". It was a standard and basic VV fighter 
type from 1936 onwards. When World War II started, technologically and tactically obsolete Fury was 
still used within VV and was intended to be removed from active service by 1941. This never took place 
because by the time Axis invasion took place in April 1941, insufficient number of new modern low- 
wing fighter aircraft were purchased which required that the Furies remain in service despite their low 
value in the upcoming conflict. 

The first three Yugoslav Furies, similar to the RAF Mk.I type, were manufactured in parallel with 
the first series of 21 machines (K1926-K1946) for the RAF. The first flight of a Yugoslav machine took 
place on 4 April 1931 with “George” Bulman at the controls. The first two machines (manufacturer 
designations HF1-HF2) with 720 mhp (710 hp) Rolls Royse Kestrel IIS engine were delivered to VV in 
July 1931, less than a month after introduction into RAF service. The third aircraft (HF3), intended for 
trial and evaluation, was equipped with a French Hispano Suiza HS 12Nb, the engine which was the 
power plant used in VV”s two-seat Breguet 197 biplane. This machine had its first flight on 27 August 
1931 at Sayer and arrived to Belgrade in November of the same year. The intent of the VV Command 
was to place an order for at least 60 aircraft, of which 40 would be manufactured under license in the KJ. 

Similar with the British, Fury Mk.IA was the first VV type which achieved a speed greater than 322 
km/h (200 mph). The VV was extremely satisfied with the flight characteristics demonstrated by the 
Kestrel IIS engine, which had a declared maximum 1-min power of 558 mhp (550 hp) at 2,750 rpm at 
3,505 m and maximum 5-minute power of 487 mhp (480 hp) at 2,250 rpm at take-off until 305 m. It is 
interesting to note that the Fury with the Hispano Suiza engine (known in VV as Fury-Hispano), which 
had a declared nominal power of 650 mhp (641 hp) at 2,000 rpm at sea level, exhibited poorer perfor- 
mance. The main reason for this was that the Hispano engine lacked a compressor. Despite the strong 
French influence within the ranks of VV, this engine was not chosen for the Yugoslav Fury. 


— 


Front view of a factory fresh 
Fury No3 (note: same as in 
the photo description below) 
pictured at Brooklands 
prior to delivery to KJ. Note 
Hispano-Suiza engine with 
distinctive exhaust pipes on 
both sides and large cooler 
under the nose. (Djordje 
Nikolic) 


Factory shot of N23 (factory ` 
designation HF3), the last 
of the three Fury Mk.IAs 
purchased by WV. This ma- 
chine, intended for test and 
evaluation, was equipped 
with a French Hispano Suiza 
HS 12Nb engine. Interest- 
ingly, there are two crossed 
wires between the cabane 
struts which were replaced by 
the third strut before delivery, 
Note the factory applied 
national insignia and the 
absence of rudder inscrip- 
tions. (Aviation Museum 

- Belgrade) 


A brand new Yugoslav Fury 
Mk.II N97 prior to a test 
flight from Brooklands. This 
machine had its first flight 
on 14 September 1936 as 
the first of the 10 ordered |. 
Hawker-built Yugoslav > 
Furies. Note the older Aldis 
gunsight and the absence 
of the oblique cabane strut. 
(Dalibor Jovanović) 


No7 in a slight left turn 
showing its sleek lines, 
(Dalibor Jovanović) 


Yugoslav Furies were used in 6.VP for training the best skilled pilots, propaganda flights as well as 
various competitions. Attending the Third International Flying Meeting in Ziirich between 22 and 31 
July 1932, the first place in single seat category was won by kap Ik Zlatko Sintié flying Hawker Fury 
Mk.IA Ne1 with large Black code number 90 on the fuselage. 

All three Mk.IAs were on the list dated 1 June 1936 containing aircraft taking part in maneuvers: Ne1 
(then at 6. VP), Ne2 (at VOG) and Ne3 with Hispano engine (at overhaul with Ikarus, with a note that it 
was going to be repaired). 

Fury Ne2 was tested at VOG relatively late (1936-1937) and it most likely underwent detailed perfor- 
mance study with the purpose to purchase an additional batch of Furies. The same machine was used 
in the first half*of 1936 for trials of three types of radio stations, domestic Mikron, British Standard 
and German Telefunken. The service of Fury Mk.IA in VV lasted relatively long. On 1 January 1938 VV 
listed two operational Fury Rolls-Royce 486 mhp with planed service in war time until the end of 1937 
and in peace time until the end of 1939. Despite that, the April War saw only one Mk.I in service while 
the remaining two were destroyed while in active service, one in 1936 and the other in 1938. 

Despite the failure of Fury-Hispano type, Yugoslav military was very interested to equip Fury with 
some of the new Hispano Suiza engines. This was the reason why Fury Ne3 (ex HF3) was sent again 
before the end of 1933 to Brooklands for engine replacement, this time to a new Hispano engine with 
a compressor. Since such engine did not become operational during the next two years, Fury designer, 
engineer Camm, decided on his own accord to equip Ne3 with French Lorraine 12Hfrs Petrel engine 
with nominal power of 720 mhp (710 hp) at 2,650 rpm at an altitude of 4,000 m. The factory previously 
flight tested one Hawker Hart which was experimentally equipped with Petrel engine to prepare for the 
installation in Yugoslav Fury. Petrel was chosen in the hope that the Yugoslav side would accept Fury 
with such engine, since VV already tested one experimental Breguet 19 with the same engine type. Fury 
No3 flew in 1934 with Petrel engine in Great Britain but VV did not accept it into service. 


Hawker Yugoslav Fury Mk.IA deliveries 
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Date | Quantity VV Ne Note 
7/1931 2 1,2 RR Kestrel IIS 
11/1931 1 3 HS 12Nb 

1933 (1) 3 Conversion, modified to RR Kestrel IIS 

1934 (1) 3 Conversion, modified to Lorraine 12Hfrs Petrel 


Aircraft Characteristics Hawker Yugoslav Fury Mk.IA (VV Fury Rolls-Royce) 


Maximum speed: 


Climb to 3,000 m: 


Quantity used: | 2 + 1 conversion (ex Fury Hispano mod to Kestrel) 
Crew: 1 
Years of Service: 1931-1941 
| Span: 9.2 m (30 ft) 
Length: 8.1 m (26.7 ft) 
Height: 3.1 m (10.2 ft) 
Wing area: 23.4 m? (252 ft?) 
Engine:* One 487 mhp (480 hp) Rolls-Royce Kestrel IIS 
Empty weight: | 1,190 kg (2,623 Ib) 
Loaded weight: 1,583 kg (3,490 Ib) 


333 km/h (207 mph) at 4,368 m (14,330 ft) 
| 4 min 30 s 


Service ceiling: 
Maximum Range: 
Armament: 


8,534 m (28,000 ft) 


Two synchronized 7.7 mm M.30 (Darne Modèle 1930) machine guns 


1434 km (270 ml) | a 


se 


Rolls-Royce Kestrel IIS engine is assigned in the literature with various nominal powers. Over time, greater power was ho- 


mologated by allowing the engine to operate at a higher number of revolutions. In the beginning the homologated power was 
490 mhp (483 hp), then it was increased to 525 mhp (518 hp) and around 1933 it was increased again to 580 mhp (572 hp). 
In one VV document from 1938, the power of a Kestrel IIS was listed as 481-587 mhp (474-579 hp). 


Aircraft Characteristics* Hawker Yugoslav Fury Mk LA (VV Fury Hispano) 


Quantity used: 1 

Crew: 1 

Years of Service: 1931-1933 

Span: 9.2 m (30.0 ft) 

Length: 8.4 m (27.4 ft) 

Height: 3.1 m (10.2 ft) 

Wing area: 23.4 m? (252 ft?) 

Engine:* One 650 mhp (641 hp) Hispano Suiza HS 12Nb 
Loaded weight: 1,772 kg (3,907 Ib) 

Maximum speed: 400 km/h (248.5 mph) 

Climb to 5,000 m: 6 min 22 s 

Service ceiling: 10,000 m (32,810 ft) 

Duration; 1 hour 55 min " 

Armament: Two synchronized 7.7 mm M.30 (Darne Modéle 1930) machine guns E 


four 53 kg bombs (alternatively) 


Data stated in Vazduhoplovni podsetnik (Aviation Notebook), standard aircraft table review published in 1938 by VV Com- 
mand. Fury Hispano weights were considerably increased, payload was 398 kg (877.5 Ib), even 2.5 times larger than 


the original Kestrel powered machine. Surprisingly, the top horizontal speed of even 400 km/h is stated! 


Yugoslav Fury Mk.II, the best of all Furies 


Before making a final decision, a special Commission was set up to evaluate the performance of two 
biplanes, the Hawker Fury and the Avia B-534. The winner of the contest, Fury, was selected due to 
the mistake with the currency conversion, which made Avia much more expensive, and the bias by the 
member of the Commission despite Avia’s superior performance in climb rate, maximum speed, engine 
power, the ability to be equipped with engine mounted cannon as well as several other clear advantages. 

The contract to purchase 10 Yugoslav Fury Mk.IIs and 65 Kestrel XVIS engines was signed on 19 
September 1935. The manufacturing license was also purchased, and the contract allowed for the first 
Kestrel engines to be built locally after 16 months. By that time, the Kestrel engine was already obsolete. 


Remarkable in-flight shot of 
No7 during factory trials at 
Brooklands airfield. 
(Malcolm Passingham via 
Mario Hrelja) 


The first of the 10 ordered aircraft (Ne7) had its first flight on 14 September 1936 and the delivery of all 
aircraft lasted until June of next year. Yugoslav Furies were equipped with Gloster Gladiator like Dowty 
undercarriage legs, aerodynamically more streamline radiator, two 7.7 mm M.30 (Darne Modèle 1930) 
machine guns with 500 rounds per gun each (with option for two additional machine guns below the 
wings), Teleoptik-built gunsight (licensed French Collimateur Chretien E.T.Aé Modèle 1933) and the 
most powerful engine of all manufactured versions. As a result, Hawker Yugoslav Fury Mk.II (or Yugo- 
slav Fury Series II) was the fastest of all Fury versions, with maximum speed was 389 km/h. The 1938 
Yugoslav Aviation Yearbook cites with pride: “The last version of famous Hawker Fury fighter belongs 
to the first-class machines of today”. 

The engine, RR Kestrel XVIS developed 700 mhp (690 hp) at 2,600 rpm at 3,360 m and 730 mhp 
(720 hp) at 2,750 rpm at 3,650 m exploitation altitude. Maximum power was 755 mhp (745 hp) at 3000 
rpm at 4,420 m. During their service Yugoslav Furies used three two-blade propeller types: the original 
British Watts B.274, imported German Schwarz and domestic type manufactured by Rogozarski A.D. 
German Telefunken Slat 276 F communication set, British-built inhalator (used between 3,000 and 
9,000 m) and Irving parachute were standard equipment of VV Furies. Below the lower wings, instead 
of the under wing machine guns, Yugoslav Furies could be optionally armed with two racks for a total 
of eight 25 kg bombs, which enabled ground attacks as well. During the winter months, Furies had skis 
installed for snow operation. Skis were designed by maj Grigorije Fomagin, CO Aeponnancka paduonuya 
(Aircraft Workshops) of 6.VP. 

The license production of Furies was assigned to two factories. On January 1936 VV HQ signed a 
contract with Ikarus A.D. to produce 24 Furies and these were delivered from 9 August to 25 October 


1937. The second factory, Zmaj A.D., began the production in 1936 
and all 16 ordered aircraft were completed and delivered at the end 
of 1937 and early 1938. To rationalize production, factories agreed 
to send a team of experts together to England, split the expenses for 
production of special tools and molds and to secure the supply of 
raw materials and sub-assemblies from import sources, mostly from 
England and Germany. First machines were flight tested by VOG pi- 
lots kap Ik Milan Pokorni and kap UE Adum Romeo. Thereafter test- 
ing and acceptance flights continued with por Petrović, Bjelanović, 
Dobnikar, nar Gorup and ppuk Sebaljin. The weights measurement, 
flights and ground testing showed that the domestic manufacturers 
delivered Furies which in all aspects matched the English ones. 

All Furies, both imported and domestic-built, were assigned to the 
6.VP based at the capital city, Belgrade. Until the spring of 1937, this 
Regiment consisted of two aviation groups, 125.VG and 127.VG. The 
third group, 126.VG, was created during the spring of the same year. 
A year later, during VV reorganization, 6.VP became a LP and all units 
were renamed. Furies were used as a standard and main VV fighter 
aircraft until the spring of 1939 when they were assigned to 4.VP in 
Zagreb which from 1 May of the same year became a LP. When this 
unit later began to re-equip with Hawker Hurricane Mk.Is, gradually it 
transferred its Furies to the 5.VP at Niš, which was created on 1 April 
1939 and became a LP in the autumn of 1940. The first 18 Furies from 
4.LP arrived at Ni$ on 18 June 1940. In the autumn of 1940, the newly 
formed 5.LP consisted of 21.VG (41.E, 42.E and 43.E), 35.VG (109.E 
and 110.E) and 610. TF. On 1 March 1941, 21.VG was redesignated to 
36.VG with 111.E and 112.E. 

Over time, the number of Furies in service began to gradually 
decline. On 1 January 1938, there were a total of 49 “new fighter 
type” Furies on strength (41 operational and 8 inoperable) at two 
6.LP's aviation groups, 31.VG (101.E and 102.E) and 32.VG (103.E 
and 104.E). There were a total of 47 Furies on 1 April 1940 and 
46 (35 operational and 11 struck off charge), now declared as “old 


fighter type” Fury, on 30 June. Due to the frequent flying a number of losses and accidents began to Although this photograph 
climb which resulted in 17 Furies struck off charge by April 1941. In the time shortly before the April was taken over the UK prior 


to the delivery, such sight 
would be encountered during 
the April War by Luftwaffe 
Bf 109 pilots. (Malcolm 
Passingham via Mario 
Hrelja) 


Above the clouds over 
Brooklands, Hawker test 
pilot taking this brand new 
Fury No7 for a steep climb. 
(Dalibor Jovanovic) 


Yugoslav Fury No7 entering 
a dive during one of the 

test flights over Brooklands, 
During the military exercise 
at Torlak near Belgrade in 
September 1940 VV Furies 
Were used as a dive-bombers 
on the opposite side equipped 
with siren and cement bombs 
to imitate German Stukas. 
(Malcolm Passingham via 
Mario Hrelja) 


No4 was the first s/n in 

the set of 10 aircraft from 
the imported batch. This 
machine carried factory 
applied standard VV 
national insignia and rudder 
inscriptions, aircraft type 
(HAWKER FURY) and s/n 
(Nè) on rudder flag Blue field 
and weight abbreviations — 
without weight values - on 
the White field. (Aviation 
Museum — Belgrade via 
Mario Hrelja) 
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War, only one Fury was undergoing repairs at 
Ikarus. On 6 April 1941 VV had a total of 29 
Furies on strength, with 25 in 5.LP (plus an ad- 
ditional aircraft undergoing repairs at the unit 
workshop) and four unarmed in 3.PS, which 
were used for training only. Beside these air- 
craft, 3.PS had the last surviving Fury Mk.IA 
on strength. 

A Zmaj-built machine was presented at the 
First International Aviation Exhibition in Bel- 
grade held between May and June 1938, while 
another Zmaj-produced Fury was tested in 
1939 with ski undercarriage by VOG. After the 
arrival of Furies to 6.VP, pilots formed a new 
aerobatic trio and practiced a program which 
was showcased on 5 May 1938 at a large air 
show announcing the Exhibition in Belgrade. 
A successful 20 minute long program by “three 
shining Hawkers”, as reported by Aviation 
Herald, amazed tens of thousands of visitors. 
These fighters were piloted by Nikola Veljković, 
Antun Ercigoj and Borivoje "Farma" Marković, 
all kap Ik. A half an hour earlier, Ercigoj (flying 
a Fury fighter) and Miodrag Blagojevié (in PVT 
fighter-trainer) presented air fighting above the 
aerodrome. 

Pilot nv IIIk Josip J. Petrač was killed flying 
a Fury near Zemun on 25 November 1938 dur- 
ing a test flight. During the intensive training 
flying during 1940, according to the known 
information a minimum of four VV pilots died 
flying the Furies: por Milan M. Dimitrijević 
(Zemun, 18 April), por Božidar P. Milenković 
(Zagreb, 24 April), por Vladimir A. Gaberc (Za- 
greb, 24 July) and nar Faik B. Lačević (Zagreb, 24 July). 

Yugoslav Fury Mk.II had better performance than other Furies. It was the most modern VV biplane 
fighter and it bridged the gap between obsolete biplanes and modern monoplane fighters. From the 
end of 1936 to the beginning of 1939 it represented the main VV fighter type, and due to the course of 
events it remained on strength at the first lines of defense until April 1941. Apart from military, Fury 
also had a significant technological importance for the domestic aeronautical industry. 

The overview of VV aircraft from 1 January 1938 assigned service dates for Fury use in war time until 
1939 and in peace time until 1942. In accordance with the *Overview of allowable flight hours until 
the end of service" from 1939, Furies were intended to fly 400 h until the first overhaul, 300 h until the 
second and the third, 200 h until the fourth and another 300 h until retirement. Following each 100 
flight hours and 400 landings, the commission inspections took place. The total engine service life was 
2,000 h with four planned overhauls. 


VV Fury at 1941 April war 


5.LP was deployed in the vicinity of the border with Bulgaria with 35.VG (109.E and 110.E) based 
at the Kosančić war auxiliary airfield near Leskovac and 36.VG (111.E and 112.E) at Režanovačka kosa 
near Kumanovo. The Regiment’s assigned task was the protection of south east sector of the Kingdom of 
Yugoslavia and air cover for the 3.BP bomber aircraft. At that time, 35.VG had a total of 11 Fury Mk.IIs 
on strength, with six assigned to 109.E and five to 110.E. In addition, four machines were out of service 
in the group workshop. 36.VG had a total of 14 Fury Mk.II on strength, with seven each assigned to 
111.E and 112.E. On 12 March 1941, both groups dislocated to their wartime auxiliary airfields. 

On 5 April 1941, the 110.E CO kap Ik Otokar Sep crash landed his Fury while landing at Kosančić 
airfield, striking it off charge in the most crucial moment before the German attack. On that day, to 
everyone's surprise, the combat alert status was cancelled. Despite of this, the aircraft remained well 
camouflaged at the perimeter of the airfield. 

On 6 April 1941 at around 05:00, ppor Milan Damjanovié, noticed a single engine aircraft coming 
from the direction of Bulgaria at 1,500 m altitude. The aircraft made several circles above Sarlinci air- 
field, war base of Breguet Bre 19/8 (Breguet Cyclone) two-seat biplanes from the Army Aviation unit 
2.VIG (Vazduhoplovna izviđačka grupa — Aviation Reconnaissance Group). Following the departure of 
German reconnaissance machine, a group of 12 Luftwaffe Bf 109Es appeared waking up the Yugoslav 
pilots. All of them began running instinctively towards their aircraft without even wearing their flight 
gear. Despite their engines not being warmed up, Furies began taking off and the entire group of 10 
aircraft from both Escadrilles slowly gained altitude. Despite the Yugoslav pilot's intention to take on 
the fight, Germans thought otherwise and sped away and were soon lost in the distance. At that time, 
as was the case numerous times in the short war, Yugoslav anti-aircraft defenses started firing on their 
own aircraft, fortunately causing no damage. Both Escadrilles began their combat patrols in the area, 
and Furies piloted by ppor Miodrag Jovanovié and nv IIIk Krsta Stefanovié flew towards Leskovac which 
was attacked by Ju-87s from St.G.2, however the attackers have already left the area. Six of the 35.VG 
Furies encountered 20 Ju-88s from I./LG.1 during the attack on Obilićevo plant near Kruševac, bombers 
sped up as they noticed the Yugoslav fighters approaching leaving Furies enough time to only attack in 
a single pass. During the attack, four of the Furies experienced jamming of their Darne machine guns 
after the initial bursts were fired resulting in no hits scored on the enemy bombers. 

On 7 April, combat patrols by 35.VG repeated, this time patrolling at 4,000-5,000 m altitude without 
encountering any opposition, only establishing visual contact with one of the Yugoslav Bristol Blen- 
heims from 1.BP which was returning from the bombing of German armored column. As the Group 
returned to their airfield, Bf 110 heavy fighters were observed overhead, but the Germans did not press 
on with the attack for unknown reason. Later in the day, heavy rain hampered effective combat air op- 
erations, while the German armored columns pressed on with their advance deeper into the Yugoslav 


Another fine shot of Ne4 
prior to delivery to W. 

Note: mixed inscriptions 

- type of aircraft in Latin let- 
ters and weight abbreviations 
in Serbian Cyrillic letters, 
while stencils were in Latin 
letters. (Aviation Museum - 
Belgrade via Cedomir Janié) 
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Top view showing the 
location of “Kosovo Cross” 
insignia on the wings. (Josip 

Novak) 


Fury Nè19 was the sixth 
machine of the 24 aircraft 
from the Ikarus-built batch. 
Note the Ikarus factory logo 
on the White flag field and 
service inscription (HKH 
OBJE (lift here) above 

the lifting hole. (Aviation 
Museum - Belgrade) 


A line up of nine 6.VP 
Furies which, during a short 
period in 1938, carried 
special code markings (5-51 
to 5-59) applied on the 
fuselage instead of the usual 
two-digit codes (so-called 
Escadrille numbers). Note 
Ikarus logo on the rudders 
of seven machines (5-53 to 
5-59). (Aviation Museum - 
Belgrade) 


territory. Despite the poor weather, ten Furies along with other group aircraft attempted to transfer to 
Kraljevo Airport but had to return. During the return flight, infantry fire damaged one of the Furies 
piloted by reserve pilot ppor Radovan Pisarev, who as a result force landed his aircraft near Ciéevac un- 
harmed but with significant damage to the aircraft. 

To avoid capture by the advancing German troops, 35.VG was permitted to withdraw deeper into 
the Yugoslav territory towards the 2.LP airfield at Susicko polje near Kragujevac. In the morning of 8 
April, 35. VG made a successful attempt with the remaining aircraft to dislocate to Kraljevo and left one 
Fury at Kosančić. Once there, the controversial order was issued to torch the group's Furies as rumors of 
new Hawker Hurricane replacements began to arrive. Pilots and ground crews maintained their com- 
mon sense and did not execute this questionable order. 

On 10 April, 5.LP Headquarters and 35.VG personnel departed for Užice, while 35.VG aircraft re- 
mained at Kraljevo. As soon as they reached their destination the order to return was issued, pilots as a 
result turned their aircraft around and landed at Kraljevo at 01:00 the next day. 


On 11 April, two patrols with three Furies each from 35.VG led by kap Ik Velimir Markovié received 
the order to take off and fly towards Jagodina and observe the German advance and strafe ground tar- 
gets. During the attack, Furies machine gunned German ground targets inflicting no visible damage but 
sustaining damage to two of their aircraft by the returning ground fire. During the return flight, patrols 
encountered strong friendly anti-aircraft fire, and kap Ik Velimir Marković's aircraft was damaged and 
subsequently shot down. The pilot fortunately bailed out and was discovered by friendly troops. He was 
taken hurriedly by the gendarmes through Kraljevo, since due to his blonde hair, the citizens though 
he was German. 

On 12 April, the ground component of 5.LP began its retreat and was followed on 13 April by the air 
component which took off for Butmir airfield near Sarajevo. That day, eight Furies took off from Butmir 
to defend Ilidža spa area during an attack but failed to encounter the enemy. As the rumors of arriving 
Hawker Hurricanes lingered on, this time that they would be delivered to Nikšić, 35.VG departed there 
on 14 April. During their flight, they engaged in a dogfight with 12 Italian fighters, claimed shot down 
two of the Italians while sustaining one of their own shot down with pilot kap Ik Manojlo Pejié bailing 
out never to be seen again. Later on it was discovered that he was wounded to his leg, survived with his 
family in Hercegovina and later joined the chetniks. As the Italian aircraft disengaged, the remaining 
seven Furies successfully landed at Kapino polje by Nikšić, 

The last mission by the 35.VG took place on 15 April, when two Furies were tasked with escorting 
a Yugoslav SM-79 (Savoia Marchetti SM.791) heavy bomber with Prime Minister arm den Dušan Simović 
on board to Greece. They escorted the bomber to the coast before turning back and landing at Grab airfield. 


Two shots of 6.LP Fury Ne43 
"Black 44" from Beograd 
Airport, July 1938: (left) 
with engine running, pilot 
kap IIk Miloš Žunjić in 
complete flying suit with par- 
achute is ready for take off in 
his machine. Note the large 
letter B below the top wing 
which indicates that the 
aircraft was based at Beograd 
Airport; (right) The same 
pilot and the same machine 
several minutes before. (Miloš 
Zunjié family via Predrag 
Miladinovic) 


| Likely one of the Furies from 


the Zmaj-built batch is 


shown here in flight during 

| June 1938. The aircraft 

| has “Black 53" Escadrille 

| number on the fuselage. Note 
| the barely visible Zmaj facto- 
| ry logo on the fin. (Milos 


Zunjic family via Predrag 


| Miladinović) 


Another shot of three W 
pilots in front of a Bel- 
grade-based Fury Mk.II. 
Maj Artur Kirasić is in the 
middle. (Mario Raguž) 


With frequent use, 

accidents were bound to 
happen. Shown here is 

No11 “Black 37” from the 
imported batch sitting on 

its nose following a landing 
mishap at Beograd Airport in 
1938. Note many stencils in 
Serbian language. 

(Milan Micevski) 


a... 


The day before the attack, on 5 April, 36.VG CO maj Drago Brezovšek flew over to Niš, and as his 
replacement 5.LP deputy CO maj Džal's arrived. The war path of 36.VG began early on 6 April at around 
04:30 when a telephone call woke up the sleeping pilots who were in full combat gear in a pit house 
ordering them to take off and intercept enemy aircraft flying from the direction of Bulgaria. Por Živomir 
Stepanović and reserve ppor Oleg Kurganski from 111.E were already in the air during the morning pa- 
trol. The first to take off and join the two Furies were CO of 111.E kap Ik Vojislav Popović, por Milorad 
Tanasić and nv IIIk Milorad Radević. Just as the group took off another notice came of further six ene- 
my aircraft. At that time the German attack commenced with strafing attacks against the Furies on the 
ground preparing for take off, which in the first wave almost cost the life of nv IIIk Stevan Ladar whose 
Fury caught on fire. Stepanović and Kurganski observed the attack on the airfield from 2,500 m and 
having observed German Bf 109Es went in for an attack but were attacked by two other Messerschmitts 
which they failed to observe while diving. Stepanović 
was hit in the tail by a cannon shell and began to dive 
towards the ground and crash landed into the trees. 
Before pilot could escape the mangled wreckage, he 
was strafed by Luftwaffe fighters. Kurganski was also 
shot down but managed to bail out. 

The CO of 36.VG maj Drago Brezovsek flew in 
from Uroševac in the midst of combat above without 
being noticed by the Luftwaffe fighters and managed 
to land at Režanovačka kosa. He sought shelter in the 
command hut on the ground. 

During this 10 minute encounter, four Furies were 
shot down by Lt. Fritz Geifhardt, three by Oblt. Er- 
win Clausen and three other pilots claimed one Fury 
each. All Furies out of 14 on strength were out of ac- 
tion, with eleven shot down and three strafed on the 
ground (including 5.LP deputy CO maj Džal's aircraft), 
hence the group effectively ceased to exist as a combat 
unit. One Fury was destroyed in a suicidal crash and 
one crashed when nv IIIk Milorad Radević attempted 
to land at the auxiliary airfield near Gnjilane. Due to 
devastating losses, 36.VG did not take part in any com- 
bat operations for the remainder of the war. Germans 
lost one Bf 109 and Bf 110 each (with three flyers and 
one war correspondent dead) and one damaged Bf 109 
which belly landed on its airfield. 

A Germans captured a total of nine Furies, one at 

Ikarus A.D. factory (EvBr 2225) and eight at Belgrade 
(possibly 2210, 2213, 2229, 2232, 2242, 2247). From 
the eight captured at Belgrade, all were scrapped due 


Above: Totally destroyed 
Fury No7 “Black 33”, after 
an accident on 21 September 
1938. The pilot, kap Dk 
Borivoje "Farma" Marković, 
survived. Note the Schwarz 
logo on the propeller blade. 
(all Aleksandar Ognjević) 


Below: Pilot por Vilim 
Acinger in front of a cam- 
ouflaged Fury at Belgrade, 
September 1940. A new W 
two-tone camouflage scheme 
consisting of Dark Brown 
and Dark Green irregular 
patches on upper surfaces 
was first applied during 
1940. Note underwing racks. 
(Milan Micevski) 


Above: Fine shot of “Black 51" from 6.VP during 1938 trials at VOG (Aviation 
Test Group). Four underwing hard points and skis installed for snow operation 
are clearly visible. Skis were designed by engineer maj Grigory Fomagin, CO 
Aeponnancka pannounma (Aircraft Workshops) of 6.LP. (Milan Micevski) 


to a deliberate act of sabotage and one from Ikarus was hand- 
ed over to the newly established €roatian Air Force. The sole 
Croat Fury (new s/n 3401) was struck off charge following an 
accident in April 1942 in Zagreb. Fury which was at the 5.LP 
workshop at Niš was transferred to Paraćin airfield and was 
destroyed during a Partisan diversion in the night of 18 to 19 
July 1941. 

The Italians captured nine Furies at Kapino polje airfield 
near Niksié, Montenegro. Two of these were Fury Mk.II Ne2230 
“White 53”, Ne2219 “White 54” from 3.PS and “White 10, 
29, 41, 43, 44, 45 and 46“ from 35.VG. Regia Aeronautica used 
three of them in Tirana, four at Nikšić and two at Guidonia. 
Two of the Furies in Guidonia (Escadrille codes 46 and 53) were 
evaluated at 1? Centro Sperimentale and were joined during June 
1942 by further machine (Ne2219 “White 54"). It is unknown 
what happened to these aircraft but most likely they ended up 
being scrapped due to their obsolescence. It is also important 
to note that one Fury Mk.IA, most likely Ne3, was destroyed at 
Mostar Airport during the attack by Regia Aeronautica. 
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Mechanics posing in front 
of Ne2211 “White 11” 

at Zagreb Airport during 
summer 1940, a little before 
Hawker Hurricane arrived in 
inventory of 4.LP. 

(Dragan Kolundžic) 
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VV Yugoslav Fury Order of Battle, 6 April 1941 _| 
5.LP (CO ppuk Leonid Bajdak) 
35.VG (CO maj Vasilije Zivanovié), 
auxiliary war airfield Kosančić near Leskovac - 
109.E (CO kap Ik Pavle Goldner) 6 Fury 
110.E (CO kap Ik Otokar Sep) 5 Fury 
36.VG (CO maj Drago Brezovsek), 
auxiliary war airfield Režanovačka kosa near Kumanovo 1 BH-33 
111.E (CO kap Ik Vojislav Popović) 7 Fury* 
112.E (CO kap Ik Konstantin Jermakov) 7 Fury 
3.PS (CO maj Vladimir Tihomirov) | 
2™4 Detachment, 4 Fury** 
auxiliary war airfield Kosor near Mostar 1 Fury Mk.1** 


* plus one machine was at Niš undergoing overhaul 
** non-combat machines 


VV Fury in 1941 April War 
(reconstruction) 


5.LP* 


2231 2201** 


2202 2209 
| | 23 (| 24 | | 


2222 


22xx* ** 
22xx*** 


2227 
2221 2228 | 2239 2246 


*  Oneof these fighters was flown by nar Bogdan Rašić to 5.LP Aircraft Workshop at Nis. 
** Sole Fury Mk.I Ne3, probably 2201. 
*** Unknown EvBr of two aircraft from 3.PS. 


VV fighter-pilots killed in Furies during 1941 April War 
- Rank, name and surname, role Unit Date and place of death 
| kap Ik Vojislav J. Popović CO 111.E 
kap Ik Konstantin A. Jermakov CO 112.E 


por Milorad D. Tanasić 6 April 1941, 
r Milutin D Perović 36.VG auxiliary war airfield Režanovačka kosa 
nar Ratomir D. Milojević 5.LP (aerial battle with German fighters), 


nar Jefta Z. Arsić Air Defense Kumanovo region 


| nar Veroljub D. Stojadinovié ji 
nv IIIk Milorad A. Radević* 


*  fatally wounded, died at Gnjilane hospital 


Camouflage and markings 
Type designations 


The original Hawker designation Yugoslav Fury was assigned to three VV machines from 1931. 
In VV service, aircraft were known as Hawker-Fury, Fury or Fury Rolls-Royce. From 1936, when new 
version, Yugoslav Fury Mk.II appeared, the original Furies were redesignated to Fury Mk.I and Yugoslav 
ones Yugoslav Fury Mk.IA or Fury Series IA. 

Hispano-powered machine, Hawker Fury Mk.IA mod, was known in VV jargon as Hawker Fu- 
ry-Hispano. 

Ten imported machines were designated as Hawker Yugoslav Fury Mk.II or Yugoslav Fury Series II, 
while VV officially used Hawker Fury. License-built machines also used the same VV designation. VV 
did not make a difference between aircraft originating from different manufacturers, all aircraft with the 
same engine represented the same type. 

All Furies in VV service were commonly known as Fjuri (Fury), or Hoker Fjuri (Hawker Fury), while 
designation Fury Series II (in Serbian, of course) were often used by VV personnel. 


Serial numbers and codes 


In accordance with the standard VV aircraft marking practices, aircraft manufactured in Great Brit- 
ain, starting with the Hawker Fury (Mk.IAs) were assigned numbers Ne1-Ne3 (HF1-HF3) and later de- 
livered ten Yugoslav Furies (Mk.IIs) Ne4-Ne13. The domestically produced Furies (Mk.IIs) manufactured 
by Ikarus A.D. were assigned Ne14-Ne37 and those by Zmaj A.D. Ne38-Ne53. Domestically manufactured 
aircraft additionally had the factory logo applied across the White tail surfaces. 

Furies carried a large double-digit Escadrille number (code) on the fuselage, painted in Black colour. 
During the short period in 1938 some Furies had special markings applied on the fuselage after the 
Escadrille numbers, of those only 5-51 to 5-59 are known. 

While Furies were assigned to 6.LP and based at Beograd Airport in Zemun near Belgrade, all ma- 
chines had a Latin letter “B” applied in Black colour below both of the top wings towards the wing tips. 
This practice was common, and it designated the airfield at which aircraft were based. 

To make the double-digit Escadrille numbers more visible against the new dark camouflage, the 
numbers were repainted in White colour. With the introduction of EvBr, Furies were assigned EvBr from 
2201 which were applied on the fuselage and in some instances even on the rudder. 


National insignia and inscriptions 


The original national markings consisted of 114 cm (45 in) diameter *Kosovo cross" insignia in 
four positions on top of upper and below the lower wings. The rudder was painted entirely in Yugoslav 


Another shot of Ne2211 
“White 11" at Zagreb, early 
1940. Note the EvBr 2211 
applied on the rudder in the 
form of Ne2211, the opposite 
of the common practice 
without No, (Marko Ličina) 
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Blue-White-Red tricolour. Aircraft type (HAWKER FURY) and s/n (Ne) were factory applied on British 
and Yugoslav-built aircraft in Black over Blue field on the flag. Four weight values were applied over the 
White field. These inscriptions disappeared with introduction of new camouflage schemes. 

Parallel with new two-tone scheme and EvBr system, new asymmetrical national insignia marking 
system was introduced. According the rules, two “Kosovo cross” with different diameters were adopted. 
Upper side insignia diameter was reduced to 65 cm and applied on port side of the upper wing only. 
Underside insignia had 100 cm diameter and was applied below the starboard lower wing only. Never- 
theless, the common practice was to use two insignias under both lower wings. Some machines carried 
three 100 cm diameter “Kosovo cross”, one on starboard upper wing (opposite of rules) and two under 
both lower wings, which was Zmaj factory practice. 


Camouflage schemes 


Both Hawker Yugoslav Furies, Mk.IA and Mk.II, manufactured in Great Britain and those manufactured 
in the country were delivered in standard Aluminum dope colour painted over all fuselage and wing fabric 
surfaces, with the exception of the engine panels which remained in highly polished natural Aluminum. 

A new two-tone camouflage scheme consisting of Dark Earth and Dark Green irregular patches on 
the upper surfaces was applied during 1940, while the lower surfaces remained in Aluminum (metal 
covering) and Silver dope (fabric surfaces). 

Yugoslav Fury Mk.II deliveries 


Note 
Imported batch 
1* domestic batch 
24 domestic batch 


12/1937 
7/1938 


38-53 | Zmaj 


VV units equipped with Yugoslav Fury Mk.II 
Base Note 
1936-1938 Beograd Also other types; 6.LP from early 1938 
1938-1939 Beograd Furies handed over to 4.LP 


1939-1940 Zagreb Furies handed over to 5.LP 
= mi 
| SLP 1940-1941 Nis Furies entered the April War 
LPS 6.VP 1937 Beograd Reformed in 3.PS on 1 January 1938 


1938-1941 Niš Also Hurricane and Me-109 fighters 


Aircraft Characteristics Hawker Yugoslav Fury Mk.II (VV Fury) 

Quantity used: 40 (10 Hawker-built, 24 Ikarus-built, 16 Zmaj-built) 
Crew: 
Years of Service: 


1937-1941 
9.1 m (29.9 ft) 
8.2 m (26.8 ft) 
3.1 m (10.2 ft) 


Height: 


Wing area: 23.4 m? (252 ft?) 
Engine:* One 720 mhp (710 hp) Rolls-Royce Kestrel XVIS 
Empty weight: 1,482 kg (3,268 Ib) | 


Loaded weight: 
Maximum speed: 


1,772 kg (3,907 Ib) 
390 km/h (242 mph) at 4,267 m (14,000 ft) 


Climb to 3,048 m: 3 min 45 s 
Service ceiling: 9,052 m (29,700 ft) 
Maximum range: 636 km (395 ml) 
Endurance: 2h50 min 
| Armament: Two synchronized 7.7 mm M.30 (Darne Modéle 1930) machine guns 


Two optional machine guns of same type mounted below the wings, or 
eight optional 25 kg bombs on under wing racks 


According to the factory instructions (Rolls Royce Ltd, Derby, August 1936), Kestrel XVIS engine had a nominal power 
of 669,24-699,66 mhp (660-690 hp) at 2,600 rpm at nominal exploitation altitude of 3,353 m and a maximum power of 
719,94-750,36 mhp (710-740 hp) at 3,000 rpm at 4,420 m altitude. 

** Different weights were given on rudder inscriptions for license-built Yugoslav Furies: empty weight 1,380 kg (3,043 Ib) and 
loaded weight 1,768 kg (3,898 Ib). 


In addition to the new cam- 
ouflage, Furies received White 
fuselage Escadrille numbers 
(codes) and newly-introduced 
W s/nos or EvBr (so called 
eBaneHnujeKn Opoj - 
evidence number) usually 
applied in Black on the 
rudder or the fuselage over 
the camouflage colours. 

Here, 2233 “White 18” is 
presented at W Armament 
Exhibition at Belgrade 
Airport on 27 April 1940, 
(City of Belgrade Library via 
Milan Micevski) 


Overturned Fury of nar 
Slobodan M. Vorgié from 
110.E, 35.VG, 5.LP at Pester 
highland close to the town 
of Sjenica in Serbia, 26 
September 1940. First on the 
left, Vorgić stands unharmed 
in front of the damaged Fury 
2229 “White 67”. (Milan 
Micevski) 


Nar Vasilije Vracevic’s 
landing accident with a Fury 
Fury 2237 at snow covered 
airstrip at Beograd Airport, 
winter of 1939/1940. 
Absence of White fuselage 
code is strange in light of VV 
regulations. (Dejan Petrovié 
via Aleksandar Ognjević) 
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One of the many W Fury accidents in the | 
period between 1938-1940. Shown here | 
is Fury 2210 “White 14” equipped with | 


Fomagin type skis. (Šime Oštrić via Ognjan 
Petrović) 


A line up of W aircraft captured by the Ital- 
ians at Kapino Polje auxiliary war airfield 


near Nikšić, June 1941. In the foreground is | 


Fury 2230 “White 53”, while behind it are 
two ex-VV machines (Zmaj FP-2 “White 


40” and Rogožarski PVT) and Italian Air | 


Force Caproni Ca.311. (via Boris Ciglic) 


A German infantryman posing beside 


a destroyed Fury of 5.LP. Por Zivomir | 


Stepanovic from 111.E made an emergency 


landing near Preševo after a dogfight with | 
superior Luftwaffe Messerschmitts over the 


Kumanovo-Skoplje road on 6 April 1941. 


(Aviation Museum - Belgrade) 3 v 


Captured Yugoslav Furies shown here are two machines at the 5.LP 
Aircraft Workshop at Niš photographed by the Germans after the 1941 


April War. (Aviation Museum - Belgrade) 
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Ikarus 


Background 


Both the British and the French military attachés in KJ concluded in the late 1920s and early 1930s 
that in spite of being staffed with skilled officers, the VV lacked modern equipment, especially fighters. 
The inability of the domestic industry to satisfy the needs for re-equipment with modern fighters in suf- 
ficient quantities forced the government to look abroad for modern aircraft to renew its obsolete fleet. 

At the time, the parasol wing fighter concept, first developed during World War I, became popular 
again with the development of Wibault 72, Loire-Gourdou-Lesseure LGL-32, Morane Saulnier MS-225, 
Dewoitine D.27 and D.37 in France and PWS-10 in Poland. As the next iteration of the parasol wing 
design, the so-called gull wing was developed and introduced first in the Polish P.Z.L. P1 fighter, de- 
signed by Žygmunt Pulawski in 1929. This was followed in 1930 by P.7, 1931 by P11 and 1933 by P.24. 
Soon, other countries began to develop aircraft using the high-wing design. One of the first companies 
to adopt the design was ANF Les Mureaux, which resulted in the development of Mureaux 170 and 
180. Other companies followed, namely Czechoslovak Aero with its A-102, French Delanne prototype, 
Dewoitine D.560 and D.570, Gourdou-Lesseure GL-482, Loire Type 43, 45 and 46, German Henschel 
Hs-121 and Soviet Laville DI-4. On the other hand, opposite to the French and the Polish, the British 
favored the biplane designs until the appearance of the low wing monoplane fighters. 


IK-2 


Designers Ljubomir Ilić (left) 
and Kosta Sivčev (right) 
worked after hours at Ilic's 
apartment and designed in 
secret the first entirely Yu- 
goslav made fighter aircraft, 
the IK-L1. This photo of 
the two designers in front of 
their creation was taken in 
the spring of 1935. (Aviation 
Museum — Belgrade) 
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This photo was taken at an 
early stage of official tests, 
without armament and with 
streamlined wheel spats. All 
metal parts were left in natu- 
ral polished aluminum while 
fabric parts were painted 

in Silver dope. A Yugoslav 
tri-colour flag was applied 
across the entire rudder 
surface. Black inscriptions 
on the flag are applied for 
the aircraft type, c/n and 
engine type. (1936 Yugoslav 
Aviation Yearbook) 


Development and prototypes 


Despite the favored acquisitions abroad by the VV conservatives, in the early 1932 an idea to devel- 
op a modern combat aircraft was initiated by two young Serbian engineers, Ljubomir D Ilié and Kosta 
I. Sivcev, who were at the time employed at the Texuuuxo ode tere Komande Basòyxonnoecmea (Air Force 
Command Technical Department). Both engineers acquired their aeronautical education in France. 
Ljubomir Ilić graduated from the Ecole Nationale Supérieure de l'Aéronautique (National Superior School 
of Aeronautics) in Paris whereas Kosta Sivèev worked both in French aircraft manufacturer’s design 
bureaus and at the Armée de l'Air (French Air Force) Centre d’Essai du Matériel Aérien (Air Equipment 
Test Center) at Villacoublay. At this time, Rogozarski P.VT. fighter-trainer type, successfully pushed out 
the French competitors and enabled the domestic industry to take the lead in manufacturing training 
aircraft. Thankfully, the vision of these two young engineers enabled the domestic industry to become 
one of the most important sources of supply for combat aircraft to the VV in the years to come. 

Ljubomir Ilić and Kosta Sivèev worked after hours at Ilić's apartment and designed in secret the first 
entirely Yugoslav made fighter aircraft, the IK-1L. The IK-1L was a high wing monoplane with fixed 
landing gear and a metal frame structure covered with fabric. It was powered by a new 12 cylinder Vee 
liquid-cooled 860 mhp Hispano Suiza 12Ycrs engine with gear and supercharger, the so called mo- 
teur-canon, which was the only engine of its time to incorporate centrally mounted cannon. Pre-project, 
basic aerodynamic and other necessary evaluation work was completed by the early 1933. The designers 
prepared an accurate wooden scale model and Ili¢ went to Paris at his own expense to perform testing 
on this model at the wind tunnel created by Gustave Eiffel in 1911. The original records from the wind 
tunnel show that the model was assigned designation I.K Type L1 and was tested on 21 June 1933. Af- 
ter extensive testing and aerodynamic improvements, the engineers created detailed technical drawings. 

The engineers eventually revealed their design and the existence of their private venture to their 
chief, engineer Srbobran M. Stanojević who was in charge of the Technical Department. After the initial 
surprise, he gave his approval, indicating his delight at the detailed drawings and promised all possible 
support for the project. Soon on 22 September 1933 a report proposing the construction of the new 
fighter was presented to the senior VV officers. They were skeptical of the monoplane design having 
only had experience with biplanes previously. In spite of the opposition, owing to engineer Stanojevic’s 
support, the prototype was finally ordered in the early 1934 and was completed in September by Ikarus. 
Following extensive wing static testing and necessary modifications, the permission was granted to 
make the first flight. The first flight took place on 22 April 1935, with no armament and partial fuel 
load. The aircraft crashed on its third flight with kap Ik Leonid I. Bajdak at the controls due to a manu- 
facturing error in the fabric application to the wing. Additionally, it was determined that kap Ik Bajdak 
exceeded the permitted loading while maneuvering the aircraft. Ironically he was one of the main critics 
of the design. 

After 10 months, the Ikarus factory began work on the second prototype which had its first flight 
on 24 August 1936 with pilot ppor Janko A. Dobnikar at the controls. The vertical stabilizer was marked 
LK No 02, again in accordance with the French-type designation system. The aircraft was known as 
I.K.O2 or IK-02. The second prototype had metal covered wings, a more streamline fuselage, smaller 
radiator, modified air intakes and other improvements. The aircraft underwent rigorous testing in the 
newly formed VOG In the middle of October 1936, it attained a speed of 435 km/h, which was more 
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Early shots of IK-LI during 
tesis with wheel spats re- 
moved, April 1935. (Aviation 
Museum — Belgrade) 


The second prototype was 
completed on 24 August 
1936. This photograph 
was taken during its trials 
at VOG between 1936 and 
1937. Note that the wheel 
spats are removed. (Milan 
Micevski) 


The second prototype Ikarus 
IK Ne02 at VOG apron, 
October 1936. Hub-firing 
cannon appeared for the 
first time. Note the personal 
signature of the test pilot 
Dobnikar (Janko Dobnikar 
family via Predrag Miladi- 
novic) 


than the calculated 415 km/h. At the time this was the unofficial European record for aircraft with fixed 
landing gear. Testing was concluded in November of the same year and the official report was handed 
off for review in May 1937. 

The performance of IK-02 exceeded, at the time, that of the most modern biplane fighter, Hawker 
Fury, which was manufactured under license at the Ikarus and Zmaj factories. The critic of the aircraft, 
kap Ik Bajdak, having survived the crash, was challenged by the new VOG test pilot por Janko A. Dob- 
nikar to a duel in three categories: a climb to 4,000 meters, a 140 km race from Belgrade to Novi Sad 
and back and simulated dogfights over the Beograd Airport. The IK-02 won the first round, as it reached 
the target altitude faster than the Hawker Fury piloted by kap Ik Bajdak. In the next round, the two 
machines set off on a race that was again won by the IK-02. In the third round, during the course of 16 
simulated dogfights between 13 and 24 June 1937, the IK-02 came out as an absolute winner in each 
and every one. To make the evaluation fair, the same pilots interchanged between IK-02 and Hawker 
Fury. To summarize, the IK-02 proved superior in every aspect; with higher speed, better manoeuvrabil- 
ity and heavier armament, something not even the conservative critics within VV could deny: 
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IK Nè02 at Beograd Airport 


most likely in late 1936. 


The aircraft was marked in 


accordance with the standard 
practice of the time with four 


120 cm diameter “Kosovo 
Cross” insignia on both the 


sides. (Miloš Milosavljević) ki; 
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wing topsides and under- 


During the First international aviation exhibit in Belgrade held between 29 May and 13 June 1938, the 
second prototype, re-designated as IK-2 and with new s/n Br.01 (i.e. Br.1 as the first machine of planned 
series), was displayed at Ikarus pavilion and it attracted curious onlookers, both foreign and domestic. 


IK-2 series production 


The permission to commence the construction of the 12 first batch aircraft, officially known as the 
IK-2, was given on 20 November 1937 and already the next month the order was placed with Ikarus 
factory. The IK-2s completed at the factory lacked armament and radio equipment; hence these had to 
be installed at the VV workshops (according to standardized VV practice). The armament consisted of 
one hub-firing 20 mm Hispano Suiza 9 cannon and two synchronized 7.7 mm M.30 (Darne Modèle 
1930) machine guns above the engine. Gun sight was Teleoptik Collimateur Chretien E.T.Aé Modelle 
1933. The radio equipment consisted of German made Telefunken FuG VII radio station, the same type 
used in the Yugoslav Bf 109E-3a fighters. For winter operations, the aircraft could be equipped with skis. 
Contrary to the prototypes, which used the original Hispano Suiza engines manufactured in France, the 
series aircraft used license built Czechoslovakian Avia HS 12Ycrs. 

The IK-2, single-seat cannon-armed, all-metal strut-braced shoulder-wing fighter monoplane with 
rather cumbersome fixed undercarriage, was the first Yugoslav indigenous designed and domestic built 
fighter, the first nationally-built high-wing monoplane and the first fighter with cannon. Officially VV 
classification from the mid 1940 was ,jednomomopnu aeuon jeònoced 3a 6op6y ca momopom Hispano-Suiza 
12 Ycrs 00 860 KC na eucunu uckopuuherwa 3100 memapa“ (single-engine single-seat combat aircraft with 
860 mhp Hispano Suiza 12Ycrs at 3,100 m exploitation altitude). The life span of the engine was 1,500h 
with 4 major overhauls. 

From the middle of October and the first days in December 1938, the first six IK-2 machines made 
their first flights and by the end of February of next year, so did the remainder. The last aircraft, Br.13 
(Ne13), flew over to Beograd Airport on 25 February 1939. All machines were tested by the new factory 
test pilot kap IIk Vasilije J. Stojanović. The entire first or zero series was assigned to the elite 6.LP defend- 
ing the capital city, Belgrade. By the first half of 1939, they became fully operational. In October 1939, 
all IK-2s were transferred to 4. LP at Zagreb, as a stop gap solution until the new Hawker Hurricanes 
arrived. Thereafter, it was planned that the IK-2s and the Hawker Furies equip the 5.LP based at Niš. 
By the end of 1940, all IK-2 fighters were concentrated at the 34.VG within the 107. Escadrille. While 
Hawker Furies transferred to Niš, the IK-2s remained with 4.LP even when the Hurricanes began to ar- 
rive. On 1 January 1940 VV had 12 IK-2s on strength of which nine were operational and three were in- 
operable and in need of servicing. During the operational use, the second IK-2 prototype was destroyed 
in June 1940 while flying in a storm over Zemun with fortunate outcome for test pilot kap Ik Milan V. 
Bjelanovié who successfully bailed out. 

It was planned to build a two-seat training version with dual controls, however this ended as a pro- 
ject only when it became obvious that high wing monoplane designs were becoming hopelessly obso- 
lete and no further orders for IK-2 were placed. 

According to its conception, armament, engine power and technology of manufacture, the IK-2 was 
at the very top of the world class aircraft designs in the first half of the 1930s. This early appearance of 
IK-2 was not used in the best manner. Several precious years were lost due to the unnecessary delays, 
IK-2 could have been modern and suitable for front line service had it joined VV service earlier, displac- 
ing the biplanes, which otherwise had to be kept in service. As a result, instead of being armed with 


IK-2s, VV purchased Hawker Furies and ordered their license manufacturing domestically. This was 
considered a step backward since major aeronautical powers already began designing monoplanes at 
the time. Apart from conservative opinions within the VV, this decision to delay IK-2 introduction was 
also a result of poor financial situation at the time. It was questionable if the domestic aviation industry 
was able at the time to quickly begin and complete production of all metal high wing monoplanes. 
On the other hand, it must be considered that had the series production began earlier, VV would 
have most likely entered the war with obsolete aircraft as there would be no capacity left for the devel- 
opment and license production of more modern aircraft such as the Rogožarski IK-3 and the Hawker 
Hurricane Mk.I, and, of course, also importing modern German Messerschmitt Bf 109E-3a fighter. 


Despite excellent performance, the fixed landing gear and the high wing structure, IK-2 could not 
keep pace with the latest aerodynamics achievements and as a result it became obsolete even before offi- 
cially entering service. At the time of the German attack, on 6 April 1941, VV could rely on eight IK-2s 
within 34.VG 107.E under the command of kap Ik Zarko M. Vukajlovi& Two (EvBr 2103 and 2113) 
were undergoing repairs at and two were at the repair shops at Zagreb Airport. 

The first war patrols took place already in the afternoon of 6 April when a pair of the 107.E active 
IK-2s were assigned protection of Bristol Blenheim bombers belonging to 8.BP and as a result flew over 
to Rovine airfield, war base of 8.BP. These patrols continued the next day with IK-2s flying in designated 
point defence sectors due to their short operational range. That afternoon became the ultimate day for 
the IK-2 wartime use. Flying at extremely low altitude, a group of 27 Messerschmitt Bf 109E-4/7s from 
Luftwaffe's JGS4 ,,Griinherz“ came across Rovine airfield. One IK-2 with prar Ik Branko Jovanović at 
the controls (who had just landed) took off immediately and entered combat with a formation of nine 
Messerschmitts. Aware of his fighter's excellent maneuverability, he was able to evade the pursuing Ger- 
man fighters until help arrived. Five other IK-2s, which were on combat alert with warmed up engines, 
took off from Bosanski Aleksandrovac airfield. A total of 10 VV fighters faced 27 Luftwaffe fighters over 
these two locations. The outcome of the battle was two Hurricanes and one IK-2 shot down, as well as 
a German Bf 109. On 8 April, seven IK-2s left at Bosanski Aleksandrovac airfield were conducting regu- 
lar patrols over Bosnia. Of those, one aircraft had emergency landing and flipped over on its back. This 
marked the end of the VV IK-2 wartime use. At the end of the war two IK-2s were captured by Wehr- 


Ikarus IK-2 BR.01, ex-second 
prototype IK No02 was 
exhibited at the First 
International Aeronautical 
Exhibition held in Belgrade 
between 28 May and 13 June 
1938: (top left) arm den 
Ljubomir Marić, Army and 
Navy minister (in military 
uniform) and engineer Emilo 
Matić, IAM concern director 
(in White topcoat) inspecting 
IK-2 (Nenad Miklušev); (the 
rest of the photos) three 

rare shots of the presented 
machine (Alex Imrie via 
Nenad Miklušev). Note the 
highly polished aluminum 
section of the aircraft and 
wheel spats which were later 
removed. 


LA 
CA 


Series IK-2 BR.2109 from 
6.LP pictured in February 
1939 at Beograd Airport. 
Canopy cover was removed, 
some pilots prefered to fly 
with open canopy due to ihe 
poor visibility on landing. 
Note that the hub-firing can- 
non can be seen on BR.2109. 
(Janko Dobnikar family via 
Predrag Miladinovic) 


This is a fine shot of IK-2 
BR2110 “Black 2“ from 
the capital's 6.LP, Beograd 
Airport, September 1939. 
During early service years in 
the VV, the IK-2 fighters were 
marked with large Black Es- 
cadrille numbers 50 cm tall, 
which were not analogoues 
to the serial numbers. Note 
the absence of hub-firing 
cannon. (Aviation Museum 
- Belgrade) 
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macht troops while at overhaul at Ikarus A.D. and one was captured at Bosanski Aleksandrovac airfield, 
while numerous others were deliberately set on fire, including the one at Veliki Radinci auxiliary airfield, 
which was flown over on 7 April to 51. MG The captured aircraft were refurbished and completed follow- 
ing the end of hostilities at the Ikarus A. D. and a total of four (VV s/nos 2103, 2106, 2111, 2113) were 
handed over to newly-formed Zrakoplovstvo Nezavisne Države Hrvatske (ZNDH - Independent State of 
Croatia Air Force) with new s/nos 2901-2904. 


Camouflage and Markings 
Type designations 


Official VV designation was IK-2, although the type was also known as Ika-2, Ika 2 and IK-2C (C 
- Chasseur - fighter). 


Construction and serial numbers 


The first prototype had c/n 01 (according to the French manner), the second prototype became c/n 
1 and serial machines c/n 2-13. Prototypes had s/nos Br.01 and Br.02 while BP.01 and Ne2 were painted 
on Blue field on the rudder flag. 

In service, series aircraft were allotted s/nos Ne2 through Ne13 and in 1940 they were re-numbered 
BR.2101 for the prototype and BR.2102-2113 for the series aircraft. These numbers were painted on 
Blue field on the flag. Following the introduction of the three tone camouflage scheme, c/nos were ap- 
plied in the form of Ne2101 to Ne2113. 


Codes and inscriptions 
Initially, the IK-2s were marked with large Black 50 cm tall Escadrille numbers which were analgoues 


to the serial numbers. From 19405, according to the reconstructions, the IK-2s carried White Escadrille 
numbers while in service with 4.LP. Stencils, such as the engine type were written in Latin alphabet on 


By the end of 1940, all IK-2 
fighters were concentrated at 
the 34. VG within the 107. 
Escadrille. Here, ground 
crews pose in front of the 
newly camouflaged No2107 
“White 31” and Ne2110 
“White 34” (ex “Black 

2”) in one of the hangars 
belonging to 4.LP at Zagreb 
Airport. Note the small 
White number 2107 on the 
oilcloth propeller blades and 
the lack of cannon. (Dragan 
Kolundzic) 


Two shots of camouflaged 
IK-2 Ne2105 “White 29“ 
from 4.LP displayed at the 
Technical Exhibition in the 
French Pavilion at Zagreb 
Fair, 1940 (both Robert 


Copec). 


IK-2 BR.2104 rests on its 
nose following a minor 
mishap during landing at 

a soaked Zagreb Airport. 

The aircraft wears a new 
camouflage scheme which 
consisted of irregular patches 
in three colours. On the top 
side of the port wing a 60 cm 
diameter "Kosovo cross“ is 
visible. Note the hub-firing 
cannon is installed. The 

tail light has been relocated 
to a lower position. (Sime 
Oštrić via Ognjan Petrović) 


ES? 


Three fighter pilots from | 


107.E pictured at Krško 
auxiliary airfield, June 
1940: (left) kap Ik Zarko 
Vukajlović, the unit's CO; 
(mid) nar Radivoje Stikic; 
nar Lazar Vukobratovic. 
Note that the same machine, 
without cannon, is in all 
photographs. (all, Sime 
Oštrić via Ognjan Petrović) 


A total of three IK-2s were 
captured by German forces 
at the end of April War. 
Here, an unknown IK-2 from 
34.VG 107.E rests at Bosan- 
ski Aleksandrovac airfield 
with a Wehrmacht officer 
posing in the front. Note the 
unusual camouflage with the 
absence of light Blue-Grey 
on the undersides. 

(Djordje Nikolic) 


the rudder White surfaces and directly above the Ikarus factory logo. Series aircraft had a cautionary 
JIIDKH OBE“ (lift here) written at the sides of aft fuselage to designate the lifting point for main- 
tenance. In accordance with the practices from 1930s, the first letter of the base airport was painted 
below the wings. IK-2 was no exception, as during service with 4.LP while still without new camouflage 
scheme, a large letter Z, for Zagreb, was applied. Camouflage painted aircraft had only a small flag on 
the rudder and a small Black factory logo. 


National insignia 


Before the war, the IK-2 carried four standard 120 cm diameter “Kosovo cross” insignia on both the 
wing topsides and undersides. A Yugoslav tri-colour flag was applied across the entire rudder surface on 
the prototypes while on the series aircraft it was applied on the rudder except the very top. 

With the introduction of the new aircraft markings regulations, national insignia placement and cam- 
ouflage painting for all VV aircraft were changed. The IK-2s were painted over with the new camouflage 
scheme while retaining the insignia in four positions. Small 30 cm tall tail stripes in form of Yugoslav state 
flag (so-called war flag) were applied on the rudder. Later, with the introduction of the so-called asymmet- 
rical markings system, the “Kosovo cross” was intended to be applied in only two positions, at the top side 
of the port wing measuring 60 cm in diameter and on the bottom side of the starboard wing measuring 
120 cm in diameter. In spite of the regulations calling for such markings, similar to other VV aircraft types, 
it was common to see two older style large markings retained below the wings. 


Colour schemes 


While in service with the VV, the IK-2 caried two colour schemes. The first, overall Silver, was used 
on all VV fighters until 1939. Specifically, all metal parts were left in natural polished Aluminum colour 
while fabric was painted with Aluminum dope Silver colour. On the IK-2 prototypes, the propellers were 
Silver at the front and Black at the rear side while series aircraft propellers were either entierely Black or 
Light Blue Grey. The second colour scheme consisted of irregular patches in three colours. According to 
the new VV regulations, aircraft which included the IK-2 were painted on the topsides with Ochre Yel- 
low, Dark Green and Dark Brown. The were painted with Light Blue Grey. Of course, during the change 
from one to the next camouflage, a number of variations deviating from the reccomended practices were 
known to exist. 


IK-2 designations, c/nos and s/nos 


Note 


- Destroyed April 1935 
- Destroyed June 1940 


- Captured by Germans 


“White 29” 


“White 31” 


Captured by Croats 


“Black 1” 
“Black 2” 
“Black 3” 
“Black 4” 
“Black 5” 


“White 34” 


- 4 Captured by Germans 


- Captured by Germans 


L 


Known codes 


The same machine clearly 
shows two large “Kosovo 
crosses” on both wing under- 
surfaces. (Nenad Jovanovié 
via Aleksandar Ognjević) 
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Burnt IK-2 at Veliki Radinci 
auxiliary war airfield. This 
machine was flown from 

the Ikarus factory to 51.VG 
on 7 April 1941. Note the 
hub-firing M.38 machine gun 
on this machine. (Jan van 
den Heuvel via Aleksandar 
Ognjevic) 
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Aircraft Characteristics Ikarus IK-L1 Prototype 
Quantity used: One 
Crew: 1 


Years of Service: 1935 

Span: 11.2 m (36.8 ft) 

Length: 79 m (25.9 ft) 

Height: 3.8 m (12.6 ft) | 
Wing area: 18.0 m? (194 f2) | 
Engine: One 860 mhp (848 hp) Hispano-Suiza 12Ycrs 

Empty weight: 1,440 kg (3,174 Ib) 

Loaded weight: 1,650 kg (3,636 Ib) 

eem None 


Aircraft Characteristics Ikarus IK-02 Prototype 
Quantity used: 
Crew: 
Years of Service: 


1 
1936-1940 

11.2 m (36.8 ft) 

79 m (25.9 ft) 
Height: 3.8 m (12.6 ft) 

18.0 m? (194 fe) 

One 860 mhp (848 hp) Hispano-Suiza 12Ycrs 

1,502 kg (3,312 1b) 

1,875 kg (4,134 Ib) 

435 km/h (270 mph) at 3,000 m (9,843 ft) 


Service ceiling: | 12, ES m (40,028 ft) 
700 km (435 ml) 
Originally two synchronized 7,7 mm M.30 (Darne), later replaced with two 7,92 mm M.38 (FN 


Browning) machine guns, one hub-firing 20 mm Hispano Suiza $9 cannon, sometimes replaced 
Aircraft Characteristics Ikarus IK-2 Series production 


with M.38 


Years of Service: 1938-1941 
One Avia-built 860 mhp (848 hp) Hispano-Suiza 12Ycrs 
Other characteristics are the same as on IK-02 Prototype 
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Plan views of Ikarus BR.2110, 4.LP, VV, Zagreb Airport. Before the war, series IK2s carried 


four standard 120 cm diameter "Kosovo Cross" insignia in four wing positions. 
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Hawker Hurricane Mk I 
(VV Hariken — Hurricane) 


Hurricane Mk.I Ne11 from 
the first VV batch was 
selected for factory trials. 
Shown here, in flight over 
Brooklands. Note varying 
shades across camouflage 
fields which were the result 
of different material textures. 
Such appearance resulted in 
mistaken opinions by some 
modelers who claimed there 
were four colours in the 
camouflage, despite obvious 
facts that this machine was 
factory painted in a strict 
manner which corresponded 
to the two tone RAF scheme. 
Note the absence of antenna 
wire. (Malcolm Passingham 
via Mario Hrelja) 
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Background 


The famous aircraft factory, Hawker Aircraft Ltd. From Kingston-on-Thames, was responsible for the 
appearance of the Hurricane, one of the two most famous British fighter aircraft in the period before and 
during World War II. The company was created in 1933 from the older company H.G Hawker Engineer- 
ing, and already in 1935 it was reformed into Hawker Siddeley Aircraft. The already famous Hawker's 
chief designer, engineer Sidney Camm, developed a low wing fighter aircraft, the Hurricane, on the basis 
of his previous sucessful design, the Fury. The prototype was constructed in accordance with Specification 
F.36/34 and it took off for the first time on 6 November 1935 powered by a new and promising engine, the 
Rolls-Royce Merlin. The first series built Hurricane Mk.I took off on 12 October 1937 and the deliveries of 
the first of 600 ordered aircraft started the same month. A total of 3,185 Hurricane Mk.Is were manufac- 
tured, 1,900 aircraft in four batches of 600, 300 and two of 500 each at the parent factory, 1,219 in three 
batches of 500, 200 and 519 at Gloster Aircraft factory, 40 at Canadian Car and Foundry Co, two at Bel- 
gian Fairey Avions and 24 in the KJ at Zmaj A.D. From December 1938 until March 1940 a small number 
of Hurricane Mk.Is was exported to Belgium (20), Canada (19), Finland (10), Iran (1), KJ (24), Poland (1), 
Romania (12), South African Republic (7) and Turkey (29). 

The Hurricane Mk.I fighter interceptor was the first low wing fighter and one of the two main RAF 
fighter types until 1941. At the time of the Battle of Britain in the summer of 1940, it equipped a total of 29 
RAF Squadrons. In VV service, it was one of the two standard and the second most numerous fighter type. 

The Hurricane was the first low wing fighter and the first aircraft to fly faster than 480 km/h (300 
mph). It was the first standard modern fighter type to be selected, the second most numerous one, one 
of the two main fighter types in VV and the type selected for production by the domestic aeronautical 


industry. The key reason for its choice was modern technology and ease of production as metal construc- 
tion was suitable for fast series production. At the time of purchase for VV service, Hurricane was one of 
the best fighters in the world and it served in RAF squadrons. Its introduction significantly increased VV 
capabilities. While the neighboring countries still used obsolete fighters (both biplanes and high wing 
monoplanes), VV introduced the most modern low wing aircraft (Hurricane, Me-109 and IK-3), although 
in insufficient numbers. 


Imported Hurricanes 


VV pilots had the opportunity to fly the Hurricane Mk.I and familiarize themselves with its charac- 
teristics during April and May 1938, during the VV delegation visit to the United Kingdom. Owing to 
the good political relations between the UK and the KJ and the confidence in the ability of the Yugoslav 
aeronautical industry, which already successfully mastered the manufacturing of Hawker Fury, the Brit- 
ish agreed to deliver 24 fighters manufactured at Hawker and to sell the license for the production of the 
type in Yugoslav factories. As such KJ became the first country to acquire the license for the production 
of such modern and complex British fighter. 

Four pilots from VV commission, which was led by puk engineer Srbobran M. Stanojevié, Chief of 
Technical Department within VV Headquarters, tested a Hurricane in April and May of 1938 in the UK 
and the contract for the 12 aircraft and the license was signed in December. The first two Hurricanes 
flew over on 15 December from Brooklands across France and Italy to Belgrade, a little over a year 


Another shot of VV Hurri- 
cane pattern machine during 
factory testing. Note the 
standard RAF Scheme “A” 
and two factory applied VV 
“Kosovo cross" insignia on 
the wings. (Malcolm Passing- 
ham via Mario Hrelja) 


49 


Above: Banking left, the 
Silver undersides with two 
large “Kosovo cross” insignia 
are clearly visible. (Malcolm 
Passingham via Mario 
Hrelja) 


Above, right: VV Hurricane 
approaches the “sis” of the 
RAF Hawker Hart chase 
plane. (Malcolm Passingham 
via Mario Hrelja) 
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since the type was introduced into RAF service. The next 10 aircraft were shipped in April 1939. Those 
aircraft were taken from Hawker's first series of 600 Hurricanes. The factory test pilots conducted two 
test flights in Brooklands with Ne11 (bP.11) with take-off weight of 2,778.5 kg (6,120 Ib). First was R. C. 
Reynell on 25 March 1939 (checking handling and characteristics) and then K. G. Set-Smith on 14 April 
(checking contractual performance). 

The next delivery, in accordance with the agreement from 11 January and contract with Hawker 
from 12 January 1940, followed in March and April 1940 when the next 12 Hurricanes from Hawker's 
second batch arrived. Those 12 Hurricanes were the last 12 aircraft from that batch. VOG test pilot, 
rez por engineer Boris J. Cijan was responsible for Hurricane delivery acceptance into VV service. 


License-built Hurricanes 


The initial intent to produce 100 Hurricanes, 60 at Zmaj and 40 at RogoZarski never materialized. By 
securing the license and the deliveries for the British engine, VV Headquarters ordered the production 
of only 48 license aircraft, 24 at Zmaj and 24 at Rogozarski. Contracts with both factories were signed 
on 31 March 1939 while the delivery date was set at 18 months, that is 30 September 1940. According 
to the established procedure, VV Headquarters obliged to deliver the engines, three bladed metal propel- 
lers, radio stations and gun sights to factories while the machine gun installation was assigned to VTZ 
(BasòyxonnoeHo-mexnuyku 3a600 — Aviation Technical Depot) in Kraljevo. Besides that, the intention was 
to give each factory one Hurricane acquired in the UK, for use as pattern aircraft during series produc- 
tion. The contracted price was 1,630,170 Dinars per aircraft. A contract with Rolls-Royce was signed for 
the delivery of 60 Merlin III engines with the delivery date between September 1939 and March 1940. 

Due to long and complex preparations, Hurricane production at Zmaj began during the summer 
of 1939. With the start of war in Europe on 1 September, numerous hold ups and stoppages due to 
suspension of deliveries from the UK and due to the April 1940 aeronautical industry worker strike in 
Yugoslavia slowed the work down. As a consequence, the work on first 24 Hurricanes was completed 
at the beginning of April 1941. The factory test pilot, engineer Boris J. Cijan, took off on 21 March in 
the first Zmaj-built Hurricane from the first group of 12 aircraft and on 10 April he conducted test and 
delivery flights for a total of 17 aircraft, while another was tested by one of the VOG pilots. Due to the 
immediate war danger, four Hurricanes were handed over directly to 2.LP due to the urgent request from 


Regiment CO. The last two delivered aircraft were handed over to the pilots from the 6.LP at Beograd 
Airport, but a German fighter damaged one of them on the ground while they were preparing for trans- 
fer to Veliki Radinci auxiliary war airfield. Due to the delayed deliveries, some of the 2.LP pilots were 
unable to complete combat training with the Hurricane before the April War. 

The Hurricane production at RogoZarski experienced more difficulties than at Zmaj. Until that time 
Rogo Zarski did not construct modern aircraft consisting of metal construction, its experts and workers 
had to embrace new technologies and skills during the construction itself, which of course slowed the 
work down. Apart from that, RogoZarski did not have the equipment for shaping duralumin profiles 
and a special machine for milling the landing gear legs, hence it placed the orders for those parts at 


À fine take off shot of a VV 
Hawker Hurricane Mk.I. 
(Malcolm Passingham via 
Mario Hrelja) 


Middle: First imported batch 
Huricanes at the VV aircraft 
and weapons Exhibition at 
Beograd Airport, 27 April 
1940. Ten aircraft were 

lined up in two lines of 

five aircraft. Photograph 
shows the first line (from 
right to left) “White VIII", 
“White X”, “White III”, 
“White IX" and “White I". 
EvBr 2310 “White X” is 
clearly seen in this line up. 
All machines from the first 
batch (excluded the earlier 
lost Br.7) were marked with 
the neuly introduced W s/ 
nos (EvBr) and analogous 
White fuselage codes, Yellow 
propeller tips were applied on 
all VV Hurricanes, imported 
and domestic-built. (City of ` 
Belgrade Library) 


An aft shot taken at Beograd 
Airport on 27 April 1940 
shows the second line with 
Hurricanes (left to right) 
“White XI”, “White XII", 
“White IV”, “White V” and 
“White II”. Note the factory 
applied standard RAF cam- 
ouflaged schemes, Type “B” 
on even numbers and Type 
“A” on odd numbers, where 
these even-odd numbers refer 
to the original RAF series 
numbers, (City of Belgrade 
Library) 


Hawker Hurricane EvBr 
2305 from 4.LP at Zagreb 
Airport in the early spring of 
- 1941. (Tomislav Aralica) 


Zmaj, which was at the time overwhelmed with its own Hurricane manufacturing. The biggest problem 
in the end were the Merlin engines, which were not delivered from the UK, and which led to a decision 
to re-engine the Hurricanes at RogoZarski with DB.601Aa engines. These engines were readily available 
for purchase in Germany. RogoZarski did not manage to complete a single aircraft, despite completing ` 
7896 of parts and sub-assemblies for the 24 aircraft on order. A number of aircraft was in the assembly 
line and according to the Headquarters’ estimate, those aircraft with DB.601Aa engines, were slated for 
completion at the latest by August 1941. It is important to stress out that the domestic industry, in an 
effort to substitute the imported parts for the Hurricane, produced amongst others, the landing gear 
legs (in cooperation between Rogozarski and Ikarus) and three bladed metal propellers (in cooperation 
between RogoZarski and IAM). 
The Hurricane was officially classified in VV as “jeònouomopnu aeuou jedHoced sa 6op6y ca momopom Ponc- 
Pojc Mepnun oò 1044 KS na eucunu uckopuuheroa 4720 memapa” (single seat combat aircraft with Rolls-Royce 
Merlin engine with 1,044 KS at 4,720 meter altitude). According to factory manual, this engine developed 
maximum 1-minute power at take-off of 902 mhp (890 hp) at 3,000 rpm at 305 m and maximum 5-min- 
ute power of 1,044 mhp (1,030 hp) at 3,000 rpm at 5,030 m (Merlin IT) or 4,953 m (Merlin III), using 87 
Hurricane 2306 “White octane fuel. 
VI” pictured here shows the All VV Hurricanes were of Mk.I version and they differed according to several details, depending on 
location of the large 114 cm which series they belonged to. The first 12 aircraft had Rolls-Royce Merlin II engines and two blade Watts 
diameter “Kosovo Cross” Z.38 propellers (which were replaced by three bladed ones before the war), while the remaning ones had 
on each wing (Aviation Rolls-Royce Merlin III and three bladed de Havilland/Hamilton Standard Hydromatic DH.5 propellers. 
Museum - Belgrade) Some of the license built aircraft had domestic Rogozarski U-21 three bladed propellers with mechanical 
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commands, which was based on the Gnòme-Rhòne 14K engine design solution. The first 12 imported and 
license built aircraft had fabric covered wings, the original non armored windscreen and radio masts. The 
12 aircraft imported in 1940 had metal stressed skin wings, new bulletproof windscreen and a new type 
radio mast. 

The Yugoslav Hurricanes were equipped with eight 7.9 mm M.38 (EN Browning) machine guns, 
each with 320 rounds per gun. Several of the last Zmaj aircraft could not be equipped with FN machine 
guns due to shortages (similar to other VV aircraft) hence they received the older 7.7 mm M.30 (Darne) 
machine guns. All aircraft used Teleoptik gunsight, a licenced Collimateur Chrétien E.T.Aé Modèle 1933. 
Furthermore, the trigger mechanism was manufactured by Dunlop, gun camera by O.P.L and radio 
set was Standard R-10. The imported types had British oxygen equipment, while Zmaj aircraft were 
equipped with breather mask (inhalator) and the instruments produced under the British license. The 
pilot and the engine instruments were installed according to the British specification and were mostly 
manufactured in domestic factories and all were suitable for night flights. The inscriptions on the in- 
struments and the equipment were in Serbian language in Cyrillic letters. 

Hurricane was relatively simple for manufacture and maintenance. Its robust construction tolerated 
loads and was easily repaired in field conditions. The aircraft maneuvered well and could take off from all 
terrains at any time Most importantly, an average pilot was able to get the maximum out of the Hurricane 
and be combat capable. 


VV Hurricane Mk.I deliveries 
Date Quantity VV EvBr Manufacturer Note 
12/1938 2 2301-2302 
Hawker ti 

4/1939 10 2303-2312 nd pes hati 

311940 12 2313-2324 ort T 224 imported batch 
3-4/1941 15 2325-2339 | F " e 

ger 9 2340-2348 Zmaj A.D. 1* domestic batch 
(9/1941)* (24)* (2349-2372) Rogozarski A.D. 2™ domestic batch 


* ordered, undelivered, 7896 of parts finished until the April War 


With its engine running, 
2306 “White VI" is 
preparing for take off. 
This machine was selected 
for flying program during 
the Exhibition at Beograd 
Airport, 27 April 1940. In 
the background is another 
VV fighter, Messerschmitt 
Bf 109E-3a coded 1-7 (Milan 
Micevski) 


The same Hurricane prior 
to take off on the same day. 
(Milan Micevski) 


W Exhibition, 27 April 
1940: (top) HM King Petar 
II Karadjordjević and arm 
den Milojko Janković C-in-C 
of W inspecting the cockpit 
of Hurricane 2306. Note the 
lack of armored windshield, 
the two bladed propeller 

and removed gun muzzle 
protector on the port wing 
leading edge with the four 
EN Browning machine guns 
clearly visible: (bottom) 

The same machine prepared 
for take-off. (both Milan 
Micevski) 


The Hurricane with Daimler-Benz (LVT-1) 


During the summer of 1940 it was obvious that due to the war blockade, the UK will not deliver 
the contracted Merlin III engines for Hurricanes which were on order at Rogozarski. To test the capa- 
bilities of Hurricane equipped with an alternate engine, the Technical section within VV Headquarters 
completed in 1940 preliminary calculations for the installation of DB.601Aa engine (the same engines 
installed in the Yugoslav Me-109 fighters) in the British aircraft. In accordance with the project received 
from the Technical section (project engineer Ljubomir D. Ilić), the design bureau at Rogožarski per- 
formed an adaptation of a standard British built Hurricane (pattern aircraft Br.1/2301) to the alternate 
engine. RogoZarski signed contract Pov. VT Br. 440/40 with VV Headquarters during the summer of 
1940 for the construction of a prototype at cost of 296,386 Dinars. The Hurricane derivative, named 
IVT-1 (JIBT-1, Jloeay easòyxonnoeno-mexnuyKu npeu — Fighter Aviation-Technical First or Fighter aircraft 
modified by Technical Department), performed in some aspects better during testing than the original. 

The work on the adaptation was started on 21 September 1940 and finished on 21 February 1941 af- 
ter spending 6,426.80 hours, 2,003.80 at the Belgrade factory and 4,423 at the RogoZarski's new hangar 
at BeZanijska kosa (near Beograd Airport). To shorten the time for the necessary engine adaptation, 
the pattern Hurricane and one of the available Me-109 were placed side by side. The measurements 
were conducted on site pursuing the best options for the installation of DB.601Aa engine into a Hur- 
ricane. The adaptation required the construction of a new engine mount and new cowlings, radiator 
relocation, changes to cooling and lubrication piping, engine instruments and engine commands. The 
engine mount for LVT-1 incorporated one component from the twin engine IK-5 heavy fighter (part 35 
according to drawing 5028), which was then under construction. The glycol cooler was manufactured 
by Aeromehanika company, which did the same for the IK-3 fighter. During the adaptation, a 20 mm 
centrally mounted cannon installation was trialed, although there is no information if IVT-1 flew with 


| | Hurricane 2302 (Ne2) prior 
to a test flight at Beograd 
Airport. Note the old type 
pitot-tube below the wind- 
shield and RAF Scheme Type 
“B”. (Milan Micevski) 


Hurricane 2301 (Br.1) put 
on wooden supporters, sur- 
rounded by VOG's members. 
Note RAF Scheme Type “A”. 
(Miloš Milosavljević) 


Front view of two blade 
propeller VV Hurricane, Note 
the old type windshield and 
ring-and-bead gun sight. 
(City of Belgrade Library) 


s 
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Metal wing Hurricane from 
the second imported batch 
at Bitolj airfield. Note the 

metal three bladed propeller, 

armored windscreen and 
Black undersurface of the 
port wing. (Milan Micevski) 


Another shot of a metal 
wing Hurricane at one 

of the hangars at Zagreb 
Airport. Note the absence of 
Escadrille numbers on the 
fuselage. The soldier beside 
the Hurricane is mechanic 
Relja Nedic, post-war 
military control head at Utva 
factory, (Dragan Kolundžić) 


4.LP Hurricane from the | 
second imported batch in P 

a hangar at Zagreb Airport. | 
(Dragan Kolundžić) | 
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such armament. The date of the LVT-1 first flight is not known (the beginning of March 1941) and the 
aircraft was tested at VOG with pilot kap Ik Miloš Bajagić. It was flown to Kraljevo when VOG trans- 
ferred to that airport. 

Unfortunately, the fate of LVT-1 is not clear to this day. According to the fabrication schedule and 
payment records dated 6 April 1941, the aircraft was listed as number 10 on the list as “LVT, 10096 
completed". The aircraft was handed over to VV at the beginning of the war, most likely on 7 April, 
and further traces lead to 2.LP 52.VG at Knić auxiliary war airfield. The aircraft unfortunately did not 
survive the war. 

The sole IVT-1 was practically a pattern aircraft for the future RogoZarski production. The alternate 
engine was a successful solution in case of a change in political situation leaning towards Germany 
(similar situation took place with modification of IK-3 to alternate engines). The decision to proceed 
with IVT production led to abandoning the DB engine installation in the IK-3. In both cases, whether 
KJ relied on UK or Germany, the domestic aeronautical industry would be manufacturing Hurricanes, 
either with Merlin or DB engines. 

Another alternate engine which was under consideration for use in Hurricane was the Italian 900 
mhp (888 hp) Isotta-Fraschini Asso L.121 RC40. The request by the VV for import of 50 engines was 
never fulfilled. 


Peace time service 


British made Hurricanes were introduced in service with 6.LP and after the arrival of Me-109 and IK-3 
fighters to that unit, the first 12 machines were transferred from the spring of 1940 until July of 1940 to 
4.LP, while the remaining 12 imported machines were delivered directly to Zagreb. The license produced 
aircraft were introduced at the beginning of 1941 in 52.VG, and on 1 March 1941 2.LP was created. The 
regiment was completed a month later, and it included 52.VG with its Hurricanes. 

Following the Italian attack against Bitolj (Monastir) and Prilep, a specially formed combined unit of 
Hurricanes from 4.LP (105.E and 106.E) was based during the November and December 1940 at Veliki 
Konjari auxiliary airfield near Prilep. The aircraft remained in Old Serbia (now North Macedonia) until 
March 1941. During their basing there, Hurricanes forced two aircraft to land. On 14 December 1940 
nar Nikola Vučević, during a patrol from Bitolj forced a Greek Henschel Hs-126K-5 from 3. Mira Stratiot- 
kis Synergassias EVA to land near Bitolj. Two officers were interned and then returned by an aircraft. On 
1 March 1941 ppor Puniša Bogićević forced a German Junkers Ju-52/3m from IV/KGzbV 1 with eight crew 
members to land at Skoplje Airport. In a report dated 9 March 1941 addressed to the VV CO, it was indi- 
cated that the Hurricanes from 105.E, which were patrolling the southern borders of the Kingdom, were 
inspected by a commission during 4 and 8 March to verify the fabric damage and the engine serviceability. 
The report mentioned seven Hurricanes, of which four (2312, 2314, 2315, 2322) were based at Skoplje and 


EvBr 2301, the first machine 
of the first 12 imported 
Hurricanes, was marked 
with Roman numeral I on 
the fuselage. This photo 
was taken at Zagreb Airport 
in the spring 1940 when 
2301 was in service within 
4.LP. This aircraft was later 
converted to DB-601 engine 
and as such would get new 
W designation LVT-1. It 
was handed over to VV on 
7 April 1941, but its exact 
fate remains unknown. 
(Dragan Kolundžić) 


57 


Hawker Hurricane from the 


second imported batch dis- | 


played at the French Pavilion 
at-the fair in Zagreb during 
September 1940. Note the 
illegible White EvBr at the 
fuselage side and the absence 
of White inscriptions of the 
starboard side of the rudder. 
(Robert Copec) 


A W officer is presenting the 
same Hurricane to the visi- 


tors at Zagreb fair. (Tomislav | 


Aralica) 


three (2305, 2317, 2318) at Bitolj. Three blade propellers were requested for aircraft 2312 and 2322 since 
at the time ,,these had two blade propellers installed”. Gradual replacement of the original two blade pro- 
pellers began during the second quarter of 1940. In the pilot logbook belonging to kap IIk Zlatko Stipčić 
there is a record of a flight which took place on 25 April 1940 in a Hurricane 2304 from Beograd Airport 
with the purpose to ,,test the aircraft with new variable pitch propeller”. 

Two Hurricanes were heavily damaged until the April War. Nv IIIk Isailo M. Vićovac died in an acci- 
dent on 7 August 1939 at Velika Krsna village near Mladenovac while flying Hurricane BR.7. The aircraft 
was Officially struck off charge on 13 January 1940. The second Hurricane, 2306, was damaged on 19 June 
1940 when pilot Vladimir Bosner, collided with Messerschmitt Bf 108B-2 (VV Me-108 EvBr 777 5-07) 
while landing at Zagreb Airport. The aircraft was not repaired until April 1941. VV report from 30 June 
1940 listed 22 operational and one inoperable Hurricane. At least two Hurricanes were repaired at Ikarus 
in 1939 and 1940 while Zmaj did not partake in any repairs. 

During 1940, three minor accidents with Hurricane fighters took place, without pilot injury On 10 
February, while landing at Skoplje Airport nar Bojan J. Grgić flipped over Br.2302 aircraft on its back 
(sustaining 20% damage). Nar Radivoje Stikié flipped over on 6 November also while landing at Beograd 
Airport. At the very end of the year, on 31 December, ppuk Radoslav Djordjevic was unable to take off 
from snow covered runway at the same location, and came to a stop outside the airport boundaries with 
Br.2310 sustaining 12% damage. 

On 7 March 1941, three Hurricanes (2302, 2313 and 2316) were at Zmaj factory for repairs. They 
had their tires temporarily removed, as these were installed on new built aircraft, in order to avoid de- 
livery delays. 


Hurricane equipped VV units 


Unit Period Base Note 
6.LP 1939-1940 Beograd | 51.VG only 
4.LP 1940-1941 Zagreb | 33.VG, 34.VG 
2.LP 1941 Kragujevac | 52.VG only 
Aviation Groups: 
33.VG 1940-1941 Zagreb 4.LP 
34.VG | 1940-1941 Zagreb 4.LP 
51.VG 1938-1940 Beograd independent until August 1939 
52.VG 1941 Kraljevo in 2.LP, Knić from 7 April 1941 E 


VV Hurricane 1937-1941 deliveries and serial numbers 


EvBr 
pr Type | Deliveries = an- since c/n E Note 
ty 4/1940 sm 
Hurricane 205, 206, |L1751, L1752, |1* imported 
Hawker MKI 1938 2301-2312 | 291-294, |L1837-L1840, | batch; 
" 312-317 | L1858-L1863 | codes I-XII 
Hawker a 1940 2313-2324 N2718-N2729 | 2"imported batch 
e | š 1* domestic 
Zmaj Hurricane 1941 es | 
Hawker/ conversion 
Rogožarski H = W to DB.601Aa 
RogoZarski | Hurricane (24) 2" domestic batch | 


1941 April War 


At the beginning of April 1941, VV had 35 operational Hurricanes. On 6 April, 15 Hurricane fight- 
ers (plus IVT-1 from 7 April) were assigned to 2.LP 52.VG (163.E and 164.E) based at Kraljevo and 16 
to 4.LP 33.VG (11 aircraft in 105.E and 106.E) and 34.VG (five aircraft in 108.E) based at Bosanski 
Aleksandrovac. Four machines based at Kosor-Mostar were used by 3.LPS. 

On the first day of the war, four Hurricanes from 4.LP were unavailable, two of them were in repairs: 
one at Zmaj (wings from 2306 were at Zmaj for repairs and fuselage was at Zagreb workshop) and one 
damaged aircraft was at Gorica-Zagreb workshop (without engine). 

A total of nine brand new aircraft were delivered from Zmaj during the war. In the days prior to 
the beginning of the war, Hurricanes from 2.LP 52.VG based at Kraljevo Airport regularly patrolled 
along the border with Bulgaria to prevent any potential incursion into the Yugoslav territory. In the 


early morning hours of 6 April, 2.LP CO was informed that the border listening posts detected German 


Second imported batch Hur- 
ricanes had a characteristic 
RAF Black and White wing 
undersurfaces and Alumin- 
ium painted fuselage and 

tail plane undersides. Note 
that the “Kosovo Cross” was 
applied over the original RAF 
roundels, (Dragan KolundZic) 


59 


Hurricane pilots during the 
winter of 1940/1941 in front 
of first imported batch Hur- 
ricane under repairs. First 
from right is kap Ik Dragisa 
Milijevic and next to him is 
kap Ik Franc Berginc. First 
one on the left is kap IIk Mi- 
loš Maksimović, the third is 
kap IIk Mladen Milovčević, 
ppor Stanislav Kodre sits on 
the wing. (Milan Micevski) 


Eight cheerful Hurricane 
pilots posing in front of two 
bladed propeller machine. 
(Illustrated Magazine No 7 
Vol. III April 12 1941 via 
Djordje Nikolić) 


Luftwaffe personnel from 
JG 54 “Griinherz” posing 
with one of the two Hurri- 
canes captured at Beograd 
Airport. This aircraft was 
lost shortly thereafter in an 
accident on 25 April 1941. 
(Jan van den Heuvel) 
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aircraft preparations at the Romanian airfields. Immediately, the 52.VG was brought to the full combat 
alert status remaining at Kraljevo instead of dislocating to Knié auxiliary war airfield, situated between 
Kraljevo and Kragujevac. Their combat effectiveness was further reduced since all the aircraft lacked 
Standard R-10 radio stations which were purchased, but never installed. Still the first patrol took off 
from the airport and an hour later the entire group was ordered to dislocate to Knié, with 163.E arriv- 
ing there first. Once there, the 163.E aircraft were well camouflaged to prevent detection by the enemy 
aircraft. Following the order from the 2.LP CO to take off with all available aircraft in the direction of 
Belgrade and face the enemy which was ruthlessly bombing the city, a total of eight aircraft from 163.E 
took off. Being that the 164.E was still at Kraljevo and was preparing to leave for Knić, its six fully armed 
and fuelled Hurricanes took off towards Belgrade to join the 163.E which took off before them. Since 
the order for take off was issued late, both Escadrilles failed to encounter the enémy above Belgrade 
and after a brief patrol returned to Knié. During the return to this airfield, on which many pilots never 
landed before, two accidents took place as a result of broken landing gear. From that moment 52.VG 
had only 12 Hurricanes available plus one left unserviceable at the group's workshop at Kraljevo home 
base. At Kraljevo, this aircraft caught the attention of por Djuro Ivanišević and he took charge of it 
without sufficient knowledge of why the aircraft was unserviceable. He soon found out while landing at 
Knié when his breaks locked up which resulted in the aircraft flipping over. For the remainder of the day 
both Escadrilles conducted several patrol flights above the industrial area without encountering enemy, 
despite their urgent need in the defense of Belgrade. 

The next day due to the passive leadership by 2.LP CO, ppuk France Pirc, who again failed to commit 
to protecting Belgrade from Luftwaffe attack and as a result, useless patrol flights continued above the 
area where no enemy activity was encountered, or the patrols were sent with significant delay and the 
enemy had the opportunity to leave the area. On the positive side, two brand new Zmaj built Hurri- 
canes were transferred from VOG based at Kraljevo. Additionally, the only Hurricane equipped with the 
DB.601Aa engine, LVT-1, was flown over to Knić by maj Siniša V. Nikolić, 

On 8 April, 2.LP was ordered to attack German armored columns located at Kačanik gorge. During 
this low-level attack, several aircraft from both Escadrilles were damaged, with all but one managing to 
return back to the airfield. They failed to inflict any major damage or slow down the German advance. 
Towards the end of the day, additional two brand new Zmaj built Hurricanes were transferred to Knié 
bringing the number of available aircraft to 15 again. 

On 9 April three more brand new Zmaj built Hurricanes were delivered to Knié by pilots from VOG 
at Kraljevo. It is interesting to note that all of the newly build aircraft lacked some of the cockpit instru- 
mentation and allegedly weapons as well. 


Two shots of remains of the 
Hurricane 2326 belonging 
to 52.VG 163.E CO kap Ik 
Miloš Bajagić near Valjevo. 
He crashed on 12 April 
1941 while returning from 
Beograd Airport and died 
from his wounds the next 
day in the hospital. German 
soldiers are inspecting it and 
removing the armament. 
Note the White spinner on 
this machine. (both Djordje 
Nikolić) 
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A woman with children 
sitting on Zmaj Hurricane 
2348 damaged wing after 
1941 April War. Note the 
bent wing fabric cover 
and asymmetrical small 


cockade on the upper side (yi 


of the port wing contrary 

to many known Zmaj-built 
Hurricanes. The photo 

was taken at auxiliary war 
airfield Veliki Radinci where 
that machine was torched by 


its crew on 12 April. After 4 
WWII the woman gifted this | 
photo to Cedomir Janić, later | 


director of Yugoslav Aero- 
nautical Museum. (Aviation 
Museum — Belgrade) 
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Following the meeting at the 2.LP Headguarters which took place on 10 April, a decision was made 
to fly the aircraft to Veliki Radinci auxiliary war airfield. The first five aircraft from 164.E took off led 
by kap Ik Ivo Oštrić (2327). In route, due to poor visibility which was the result of worsening weather 
conditions, his wingman por Mato Momčinović collided with his aircraft. Both aircraft crashed and 
pilots perished. Hurricane flown by nvté IVk Veljko Vujičić (2339) crashed as well after striking some 
trees in Kragujevac region, as he exhausted fuel during the low-level flight (while circling and waiting 
for his already lost companions). The two remaining pilots, nvtè Blaža Radovanović and nar Branislav 
Nedeljkovié returned to Kni& No further attempts to fly over were undertaken by either Escadrille and 
2.LP CO Pirc ordered that all aircraft belonging to 52.VG be destroyed. Nar Uroš Perović defied this 
order and took off with a Hurricane and landed at the wartime airfield Ortije$ near Mostar occupied 
by Savoia-Marchetti SM-79s from 81* Independent Air Group. Back at Knié, Hurricanes were only dam- 
aged by piercing their fuel tanks and retracting their landing gear on the ground. The air and ground 
crews began their retreat towards Bosnia, deeper inside the Yugoslav territory. Ironically, already the next 
day, 11 April, KV ordered the immediate return to Knić. 

The next day the crews began hastily repairing the damaged aircraft which they left just two days ago, 
managing to make only six of them serviceable. Three of those aircraft piloted by 2.LP CO ppuk France 
Pirc, rez por Boris Cijan, and 163.E CO kap Ik Miloš Bajagić took-off towards Belgrade. As ppuk Pirc 
and rez por Cijan landed and approached the hangars, they were disarmed by Volksdeutchers which 
took control of their aircraft forcing them to surrender (one of these two machines was EvBr 2328). 
Kap Ik Bajagié, having seen what happened to the other two, turned his aircraft around and took off 
with the intent to land at Divci auxiliary war airfield, near Valjevo. During landing, due to soft terrain, 
this aircraft flipped over. He was gravely wounded and succumbed to his injuries the next day. Another 
two Hurricanes took off towards Veliki Radinci auxiliary war airfield with kap Ik Bogdan Veljković and 
nar Milisav Surbatovié but noticed German troops there, so they returned to Knić. Due to lack of fuel 
for further operations, both aircraft were destroyed. One Hurricane (2337) with nar Simon Ramšek flew 
over to Butmir airfield in Bosnia where the aircraft was transferred further to Nikšić by kap IIk Vojislav 
Rakić, This Hurricane was used to protect the bombing attacks by VV SM-79s against targets in Alba- 
nia and to patrol the airspace above Nikšić while King Peter II retreated towards Greece. Kap IIk Rakić 
attempted to fly over to Greece as well but had to return due to a malfunction. This is where the aircraft 
was captured by the Italians, following which it was transferred to Tirana airfield in Albania and finally 
to Guidonia test center in Italy During combat with German Bf 109 from 9/JG54 on 15 April this ma- 
chine received 17 hits, and as a result of combat damage it was unable to retract its landing gear so the 
remainder of the flights were conducted with gear down! 

4.LP Hurricanes were on increased combat alert status since 22 March 1941, few days before coup 
d'état. They were well informed of the coming German attack hence on 4 or 5 April five Hurricanes 
from 33.VG 105.E were transferred to Veliki Radinci auxiliary war airfield as a reinforcement for 6.LP 
where for unknown reasons they remained inactive in the defense of Belgrade. When the time came to 
retreat towards Bosnia, these five aircraft were unable to take off due to poor weather conditions which 
drenched the airfield. The only remaining action the crews could do was to torch the aircraft to prevent 
their capture by the enemy 

Despite the knowledge of imminent German attack, no official information was received by 4.LP 
Headquarters and the first news of the German attack were heard instead over the radio. The first patrols 
immediately took off and headed towards the borders of Austria and Hungary where they spotted ene- 


my reconnaissance aircraft but were unable to intercept them. Two Hurricanes were selected to provide 
fighter cover for Bristol Blenheims from 8.BP while these attacked railway station in Graz and kap Ik 
Janko Dobnikar strafed an enemy column on the road he flew over. During this flight, he lost contact 
with the bombers but at Zidani Most around 13:00 he engaged in combat with a lone German Bf 109 
and claimed a victory. The next day 4.LP maintained the protection of the assigned territory and assis- 
tance to 8.BP. In spite of the pre-planned arrangements, the Blenheims headed towards Hungary with- 
out waiting for their Hurricane escorts and as result incurred tremendous losses. The same day German 
group of 27 Luftwaffe Bf 109 aircraft commenced dogfight over 8.BP airfield at Rovine against a group 
of six VV Ikarus IK-2s and four Hurricanes (106.E and 108.E with two aircraft each). During the brief 
combat, 106.E CO kap Ik Dragiša Milijevié lost his life when his damaged aircraft was attacked during 
landing by several German fighters. His wingman rar Milan Mitié managed to bail out but was shot at 
by a German fighter while gliding towards the ground. He returned fire from his side arm! A total of 
three Hurricanes were claimed by Germans during that engagement. Two German fighters were claimed 
in return, one shared by kap Ik Milijevié and nar Mitić and one by nar Zivorad Tomić. 

On 8 April a total of nine Hurricanes remained operational and all Escadrilles maintained air cover 
of 8.BP area of operations above Croatia and Slovenia guided by the observation posts at the borders. 
On one such occasion during a dogfight a pair of Yugoslav Hurricanes fought Bf 109s but neither side 
managed to score any hits. 

On 9 April, the same patrols continued with only sporadic action against reconnaissance aircraft. 
The same day German pilots from I(J)/LG2 claimed two Hurricanes and one IK-2 shot down above 
Fruska Gora in the direction Belgrade-Novi Sad but on that day Yugoslavs have no losses. 

On 10 April, despite poor weather conditions, kap Ik Janko Dobnikar managed to damage a Bf 110 
which returned to the airfield. The same pilot allegedly shot down a Junkers Ju-88 on 11 April. Yugoslav 
pilots had no losses during that day. 

Due to the worsening war situation, 4.LP received the order to prepare a retreat towards Sarajevo. 
Even with the favorable weather conditions, the order was issued to torch the aircraft and retreat on 
ground only. When Germans eventually arrived, they captured the flipped over Hurricane belonging to 
kap Ik Vajo Grbié who crash landed after being badly wounded by return fire from one of the German 
bombers he attempted to intercept on 12 April. An additional Hurricane without its engine was cap- 
tured in the vicinity of Zagreb, it was awaiting engine repairs which were never completed, although 
unconfirmed it is likely that it was one of the following three machines: 2308, 2309 or 2311. 

On 11 April, the last two newly built Zmaj Hurricanes were prepared for a ferry flight from Belgrade 
to Veliki Radinci auxiliary war airfield when lone German Messerschmitt Bf 109E appeared above the 
airfield and strafed them. Only one of them was damaged (2347), while maj Adum Romeo successfully 
transferred the other to Veliki Radinci where it was torched along with other 6.LP aircraft. The damaged 
aircraft which remained at Beograd Airport was captured by Volksdeutchers on 12. April. A total of two 
of the captured Hurricanes at Beograd were repaired and were flown by Stab JG 54 for some time. 

3.PS was based at Mostar-Kosor airfield and its 2“ Detachment had eight fighters (four Hurricanes, 
two Me-109s and two BH-33s) and eight unarmed machines (three BH-33s and five Furies). Hurricane 
EvBr 2317 arrived to Mostar in March 1941 as the fourth machine of this type in the unit. Unfortunate- 
ly, these fighters were not fully armed, Hurricane's machine guns had only 200 rounds per gun instead 
of 320, as there was an insufficient number of linkages. In the Italian zone of attack against the KJ on 
6 April, at 07:30 three Hurricanes and two Me-109s from Mostar-Kosor intercepted 11 CANT Z.1007bis 
bombers of 35° Stormo attacking Mostar. The fighters split up the bomber formation and nv IIIk Milan 


Ex-W Hurricane ready for 
delivery to Romanian Air 
Force. It was one of three 
Zmaj-built Hurricanes from 
German war booty which 
were sold to German ally, 
Romania. Note the original 
VV three-tone camouflage 
and small White Zmaj logo 
on the vertical stabilizer, the 
newly applied Romanian 
flag on the rudder and Axis 
tactical markings (Yellow 
nose and strip around the 
fuselage). The other insignias 
are not yet applied, (Jan van 
den Heuvel) 
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Captured VV aircraft 
at Beograd Airport, late 
spring 1941. In the left 

row are three Hurricanes 
and a Caproni Ca-310bis 
“White 3”, In the right row 
are Zmaj R-1, two Caproni 
Ca-310s and Aeroput's 
DH-89 Dragon Rapide. The 
fitst (Br.2328) and the third 
Hurricane still carry the 

W tail stripes (small “war 
flag”), while the second Hur- 
ricane has Romanian flag 
painted on the rudder (small 
part of ex-W flag is seen on 
the vertical stabilizer). Note 
the small Zmaj logo on the 
vertical stabilizer of the first 
Hurricane, Two Ca-310s 
have new W three-tone 
camouflage applied by Ikarus 
during reparations shortly 
before the April War. 

(Jan van den Heuvel) 
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Delić, flying a Hurricane, damaged one of bombers (two crew members were wounded). Por Milan Mar- 
janovié claimed two Machi C200 escort fighters from 370? Suadriglia, although his Hurricane was dam- 
aged. One C200 crash landed by Korčula while the other is known to have crash landed at Grottaglie 
airfield. A pair of Bf 110s from IIL./ZG.26 on a return flight from Sarajevo attacked Hurricane belonging 
to and nv IIIk Delić as he was landing at Kosor. As a result, the pilot was wounded and his Hurricane 
was damaged beyond repair. The same day around noon, two Me-109s and a Hurricane attacked a 
formation of 10 Z.1007bis of 47° Stormo and 2"! Detachment CO kap Ik Danilo Grbić managed to 
damage one bomber. During the third attack at Mostar a little before 16:00, Hurricane belonging to 
kap IIk Grbić was shot down by the escort Bf 110s from III./ZG.26. The pilot managed to bail out but 
succumbed to his wounds after four hours. In the late afternoon por Djordje Vasojevié flying the third ` 
3.PS Hurricane, claimed a reconnaissance SM-79 shot down over Neretva estuary, which was actually 
a German He-111 bomber which returned safely to Italy. 

On 12 April, nvtè IVk Franc Godec, at the command of the same Hurricane, intercepted Ju-88s from 
IIL/KG.51 which were attacking Mostar Airport. During the engagement his aircraft was damaged and 
he had to bail out near Jasenica airfield. This marked the end of Hurricane’s service in 3.PS. 


WV Hurricane - Order of battle 6 April 1941 
4.LP (CO ppuk Radoslav Djordjevic) 
33.VG (CO maj Nikola Nikoli¢) 


auxiliary war airfield Bosanski Aleksandrovac 
105.E (CO kap Ik Aleksandar Radičević) 
106.E (CO kap Ik Dragiša Milijevié) 6 Hurricanes 
10.AC (CO kap Ik Miodrag Laušević) - 

34.VG (CO maj Arsenije Boljevic) 

auxiliary war airfield Bosanski Aleksandrovac 
107.E (CO kap Ik Žarko Vukajlovic) 7 IK-2s 
108.E (CO kap Ik Mladen Milovčević) 5 Hurricanes 
11.AC (CO kap IIk Marijan Dvoržak) ME 

2.LP (CO ppuk France Pirc) 

52.VG (CO maj Miodrag Blagojević) 

Kraljevo Airport" 
163.E (CO kap Ik Miloš Bajagić) 
164.E (CO kap Ik Ivo Ostric) 
24.AC (CO kap Ik Nikola Pivelj) 


5 Hurricanes* * 


8 Hurricanes 


7 Hurricanes 


3.LPŠ (CO maj Vladimir Tihomirov) 


4 Hurricanes 


2™ Detachment (CO kap Ik Danilo Grbić), auxiliary war airfield Kosor-Mostar —— 
e-109s 


* from 7 April 1941 relocated to auxiliary war airfield Knić 
** before the war 105.E detached to 6.LP at Veliki Radinci airfield 


VV Hurricane in 1941 April War 


(reconstruction) 
Hi ALP | 6.LP 3.PS 
23014, 2325, 2326, 2327, 2328, 2329, — | 2305, 2308**, 2309**, | 51.VG 105.E 
2330, 2331, 2332, 2333, 2334, 2335, — 2310, 2311**, 2313, 2302, 2303, 
2336, 2337, 2338, 2339, 2340, 2341, — |2316, 2319, 2320, 2321, I = = 2304, 2317 
2342, 2343, 2344, 2345, 2346 2323, 2324 318, 


* IVT-1 

** one of these was captured by Germans without engine at Velika Gorica, hence it was not operational during the April War 
* remained at Beograd Airport following strafing by German fighters 

Note: 2306 at overhaul, 2307 destroyed in 1939 


VV fighter pilots killed in Hurricanes during 1941 April War 


Rank, name and surname, role Unit | Date, location and cause of death 

kap IIk Danilo M. Grbić, 7 April, Trnovo village at Sarajevo-Kalinovik road, shot down in air 
3.PS 

CO 2"! detachment combat 
kap Ik Dragiša M. Milijević, 7 April, war base Topola, 
CO 106.E Banja Luka, shot down in air combat 
kap Ik Ivo Š. Oštrić, 
CO 164.E 
| por Mato F. Momčinović 
nvtc TVk Veljko Lj. Vujičić 
kap Ik Miloš P. Bajagić, 
CO 163.E 


After the War 


After the war, the Italians captured two Hurricanes, 2317 at Mostar (the fourth and the last survived 
machine from 3.PS) and Zmaj built 2337 at Nikšić (the machine abandoned by kap IIk Rakić). In ad- 
dition, remnants of nar Perović's Hurricane also fell in Italian hands. Hurricane 2337 was transferred 
to Belgrade for repairs (because Italians were unable to repair it at Mostar) and following the repair at 
Ikarus, Germans returned it to the Italians who tested it at Guidonia test center (1° Centro Sperimentale). 
The aircraft received standard Italian markings and camouflage. It was used in 1942 with British mark- 
ings during the filming of a propaganda movie Un Pilota ritorna (A Pilot Returns) which told a story of 
an Italian pilot's escape from imprisonment. 

Germans captured five Hurricanes in Serbia and one fuselage at Velika Gorica near Zagreb. Two Hur- 
ricanes were taken by Luftflotte IV on 24 April 1941. From the five captured aircraft, one was crashed by 
pilot from II/JG54 and one was torched in the night between 18 and 19 July in Paraćin during a Partisan 
diversion. Opposite to the other captured aircraft, Germans did not hand Hurricanes over to their new al- 
lies, the Croats, but they sold three in the summer of 1941 to Romania (marked locally with s/nos 13-15). 
Romania purchased spare parts from RogoZarski, which enabled it to increase serviceability of Hurricanes 
in FARR (Fortele Aeriene Regale ale Romániei - Royal Romanian Air Force). Rogožarski factory under 
German administration (Werwirtschaftsab Sudost-und Verbindengsstelle der CL. — RogoZarski) attempted to 
sell the unfinished aircraft to German allies including 24 Hurricanes, 18 twin engine floatplanes SIM XIV- 
-H but the sale never materialized. Through the GE Gatarol representative and the Italian military attaché, 
the Italian air ministry was sent an offer for the delivery of Hurricanes at a cost of 2,201,503 Dinars each. 
The Hurricane cost included the instruments and the propellers, while the buyer had to source the engines. 
The use of German DB.601Aa was recommended. 


10 April, auxiliary war airfield Knié, between Kraljevo and Kragujevac, 
all lost in clouds and crashed 


12 April, near Valjevo, ground fire, emergency landing 


Two shots of EvBr 2337 cap- 
tured by the Italian Army: 
(left) still with W insignias 
and subsequently mounted 
unpainted port engine 
cowling: (right) with newly 
added Italian White cross on 
the rudder and White strip 
around the fuselage. (via 
Šime Oštrić) 
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Camouflage and Markings 
Type designations 


RAF designation Hurricane Mk.I was changed by VV to Xoxep Xapuxen (Hawker Hurricane), and 
sometimes only Xapuken (Hurricane) was used. This designation was written in large Cyrilic letters on 
license built aircraft as XOKEP XAPHKEH. 


Serial numbers 


The first 12, 1* batch imported aircraft, with Hawker construction numbers 205, 206, 291-294 and 
312-318 and RAF military serial numbers L1751, L1752, L1837-L1840 and L1958-L1863 respectively, 
were initially marked in VV as BR.1-BR.12. At the beginning of 1940 these were changed to EvBr 2301- 
2312. During this year, they carried large codes, Roman numerals (I to XII) painted in White on the fuse- 
lage sides which represented the last digits from EvBr. 

The second 12, 2“ batch of imported aircraft, with RAF military serial numbers N2718-N2729 were 
marked in VV with EvBr 2313-2324 and Zmaj Hurricanes from the 1* domestic batch with EvBr 2325- 
2348. The incomplete 2“ domestic batch of 24 aircraft from Rogozarski was intended to receive EvBr 
2349-2372 even though contract Br.97 from 16 March 1939 between VV Headquarters and Rogozarski, 
indicated that the aircraft were to be marked BR.13-BR.36. 


Markings and inscriptions 


All Hawker-built machines had factory painted standard peace-time “Kosovo cross” national insignias 
in four wing positions, while the tail tri-colour flag stripes were not applied on the rudder. White serial 
numbers (EvBr) were painted on the fuselage sides, in front and below of tailplane leading edge. The port 
side of the rudder contained White Cyrillic letters (top to bottom) with aircraft type (XAPHKER), individ- - 
ual aircraft number (for example BR.12) and aircraft weights in 4 rows. 

After the introduction of asymmetric national markings, Hurricanes from 4.LP carried small diameter 
“Kosovo cross" on the top side of the port wing. The license aircraft had “Kosovo cross" mainly applied 
asymmetrically as well but opposite to the usual method (which appears to be the approach by Zmaj fac- 

Fine shot of captured VV tory), with marking applied on the topside of the starboard wing and bottom side of the port wing. Some 
Hurricane at Beograd Airport license built aircraft did not carry markings on the top side at all. The standard war flag (Blue/White/Red 
after the war (Ruy Alexandre tricolour tail stripes from top to bottom) was placed at the top of the rudder and it only partially crossed 
Aballe Vieira via Aleksandar over to the vertical stabilizer. Cyrillic writing was applied at the factory in accordance with the new stand- 

Ognjević) ard, in Yellow colour on both sides of the rudder in separate rows: type (YAPHKER), twice as large letters 
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EvBr (for example BR.2347) and below it the aircraft weights in four rows. Some aircraft only had the 
abbreviations of the aircraft weights without any weight values. 


Camouflage schemes 


All Hurricanes imported from the UK were factory painted according to the RAF standard (Temper- 
ate Land Scheme, for use in moderate climates), with irregular patches of Dark Green and Dark Earth 
on the upper surfaces. Two camouflage schemes existed, Scheme “A” and Scheme “B”. The first was 
applied to the aircraft with odd serial numbers and the second to those with even. The Scheme “A” 
fields were placed mirrored to the Scheme “B”, while colours were reversed. The first 12 aircraft (EvBr 
2301-2312) had Silver under surfaces while the second batch (EvBr 2313-2324) had the Black and 
White undersides according to the contemporary RAF manner. The port wing was painted Black the 
starboard White, while the rest of the under surfaces were Aluminium. During repairs, some of these 
imported Hurricanes had their undersurfaces repainted in Light Blue Grey. 

Zmaj-built Hurricanes (EvBr 2325-2348) were factory painted in a new VV three colour camouflage 
scheme, similar to that on IK-2 and IK-3 fighters, with Ochre Yellow, Dark Green and Dark Brown with 
irregular patches on the upper surfaces. The undersides were painted with Light Blue Grey. This colour 
covered at the sides of the fuselage and the vertical stabilizer, which was the opposite of RAF practice. 

AII Hurricanes had the propellers painted Black with Yellow tips in the manner inherited from the RAF. 


Aircraft Characteristics Hawker Hurricane Mk. I (Merlin II, Watts Z.38 propeller)* 


Quantity used: | 12 (1* imported batch) I 
Crew: l 

Years of Service: — |1938-1941 

Span: 12.2 m (40.0 ft) 

Length: 9.3 m (30.6 ft) 

Height: 4.0 m (13.2 ft) I 
Wing area: 23.9 m2 (258 ft?) 

Engine: * One 1,044 mhp (1,030 hp) Rolls-Royce Merlin II 

Empty weight: 2,151 kg (4,743 Ib) m i 

Maximum weight: ` — | 2,820 kg (6,218 Ib) 

Maximum speed: 491 km/h (305 mph) at 5,182 m (17,000 ft) | 
Cruise speed: 360 km/h (224 mph) 

Initial climb: 12.7 m/s (41.7 ft/s) at sea level 

Service ceiling: 9,144 m (30,000 ft) 

Absolute ceiling: 10,668 m (35,000 ft) 

Maximum range: 845 km (525 ml) 

Armament: Eight 7.9 mm M.38 (FN Browning) machine guns in wings 


* Merlin II and Watts Z.38 gradually replaced with Merlin III and DH propeller. 


Aircraft Characteristics Hawker Hurricane Mk. I (Merlin TII, DH 5 propeller) 


Quantity used: 112 (2% imported batch) 

Crew: 1 

Years of Service: 1940-1941 

Span: | 12.2 m (40.0 ft) 

Length: | 9.6 m (31.3 ft) 

Height: 4.3 m (14.2 ft) 

Wing area: 23.9 m- (258 ft’) 

Engine: One 1,044 mhp (1,030 hp) Rolls-Royce Merlin III 
Empty weight: 12,283 kg (5,034 Ib) 

Maximum weight: 2,947 kg (6,498 Ib) 

Maximum speed: 521 km/h (324 mph) at 5,425 m (17,800 ft) 
Cruise speed: 360 km/h (224 mph) 

Initial climb: 13.0 m/s (42.6 ft/s) at sea level 

Service ceiling: 9,479 m (31,100 ft) 

Absolute ceiling: 10,790 m (35,400 ft) 

Maximum range: |845 km (525 ml) 

Armament: Eight 7.9 mm M.38 (FN Browning) machine guns in wings 
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Aircraft Characteristics* Zmaj-built Hurricane Mk. I (Merlin III, DH 5 propeller) 
Quantity used: 24 (1* domestic batch) 

Crew: 1 

Years of Service: 1941 
| Span: 12.2 m (40.0 ft) 

Length: 9.5 m (31.3 ft) 

Height: 4.0 m (13. ft) 

Wing area: 24.0 m? (258 ft?) 

Engine: One 1,044 mhp (1,030 hp) Rolls-Royce Merlin III 

Empty weight: 2,109 kg (4,650 Ib) 

Loaded weight: 2,808 kg (6,191 Ib) 

Maximum weight: 2,896 kg (6,386 Ib) 

Maximum speed: 522 km/h (324 mph) at 5,340 m (27,520 ft) 

Climb to 5,000 m: 7 min 12 s | 
Climb to 6.000 m: 9 min 34 s 

Service ceiling: 9,150 m (30,020 ft) 

Maximum range: 716 km (445 ml) 

Endurance: 4 h 24 min at cruising speed of 273 km/h (170 ml) 
Armament: Eight 7.9 mm M.38 (EN Browning) machine guns in wings 


* Specification according contract V.M.T. br. 5529/II from 31 March 1939 concluded between VV HQ and Zmaj A.D. 


Aircraft Characteristics RogoZarski-mod LVT-1 (Hurricane DB) 


Quantity used: 1 conversion 

Crew: 1 

Years of Service: 1941 

Span: 12.2 m (40.0 ft) 
Length: 9.55 m (31.3 ft) + 296 
Height: 14.07 m (13.4 ft) + 2% 
Wing area: 23.9 m? (258 ft?) 
Engine: One 1,100 mhp (1,085 hp) Daimler Benz DB.601Aa 
Empty weight: 2,200 kg (4,851 Ib) 
Maximum weight: 2,855 kg (6,295 Ib) 
Maximum speed: 531 km/h (330 mph) 
Cruise speed: 360 km/h (224 mph) 
Initial climb: 13.3 m/s (43.6 ft/s) 
Service ceiling: 11,000 m (36,100 ft) 
Maximum range: 845 km (525 ml) x 296 


Armament: Eight 7.9 mm M.38 (FN Browning) machine guns in wings 


Interesting scene at Beograd Airport, pictured after the 1941 April War: captured Zmaj-built Hawker Hurricane (most probably 2328) without engine cowlings and 
an early model Luftwaffe Heinkel He 111 parked side by side. Note the “Kosovo cross" on the upper surface of Hurricane's starboard wing. German machine is seen 
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still carrying the yellow rudder painted for the Balkan campaign. (Nenad Miklusev) 
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Rogozarski IK-3 


Background 


Encouraged by the IK-2 development, designers Ljubomir D Ilić and Kosta I. Sivèev, along with an- 
other French scholar, Slobodan J. Zrnié, who joined the team early in the design phase, were convinced 
that the era of biplanes and the high-wing monoplanes had come to an end. Considering the high-qual- 
ity performance of new bombers under development at the time, only low-wing monoplanes with re- 
tractable landing gear possessed the characteristics necessary to guarantee air supremacy. One of the top 
requirements set by the designers was exceptional maneuverability. The new aircraft was a compromise 
between French influence in aircraft design and British and German modern fighter concepts. A joint 
venture contract between the three designers was signed specifying the share each held with regards 
to the new fighter design. Ilić held 50% and Sivèev and Zrnić 2596 each of the intellectual property 
related to the IK-3 project. Ljubomir Ilić was responsible for aerodynamic calculations, Kosta Sivèev for 
equipment selection, ailerons and tail surfaces and Slobodan Zrnié for fuselage cross sectional profile 
and framing, wing profile, wing to fuselage joints and engine installation. 
Following the completion of the necessary calculations and the initial sketches, a wooden model 
in 1:10 scale was made in 1936 at the carpentry workshop of RogoZarski A.D. in Belgrade. This model 
(with assigned designation I.K Ne 3) was tested at the Eiffel wind tunnel in Paris on 16 March 1936. Fol- 
lowing the completion of wind tunnel testing, data obtained was evaluated resulting in a revision of the 
design calculations, which led to the aft fuselage lengthening by 20 cm, which improved longitudinal 
stability. Aft view of the IK-3 Br1 
The French Hispano Suiza 12Y-29, the newest version of famous French aero-engine family, was se- at Rogožarski A.D. factory 
lected by the designing team to power the new fighter. This water-cooled 12-cylinder Vee piston engine, sometime in April 1938 
equipped with gear (2:3) and HS supercharger (10:1), rated 910 mhp (898 hp) at take-off, 810 mhp (799 prior to its first flight. (Mario 
hp) nominal power at sea-level, and 920 mhp (907 hp) continuous power at 2,600 rpm at 3,000 m. The Hrelja) 


77 


IK-3 Br. warming up its 
engine prior to another test 
flight. (Aviation Muse- 

um - Belgrade via Nenad 
Miklusev) 


Two fine aft shots of Br.1 

at Beograd Airport. This 
machine was painted overall 
in Light Grey-Green color 
of French origin and had W 
“Kosovo cross” insignia in 
four positions on top and 
bottom wing surfaces (both 
Aviation Museum — Belgrade 
via Aleksandar Ognjevi¢ and 
Nenad Miklušev) gen 


IK-3 Br.1 showing the curved 
windshield which proved so 
troublesome it was changed 

on the first production batch 
aircraft. (Aviation Museum 

- Belgrade via Nenad 
Miklusev) 
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problem was that no production aircraft in the country of origin, France, had flown yet with this engine 
type, which added some risk to the entire project. 

The project documentation was handed over to the military authorities for review in mid-1936, 
with the prototype drawings following the next year. Due to the skepticism concerning the new design 
approach from the conservatives involved in the process, the authorities” initial project review took too 
long. Finally, on 31 March 1937 the contract was signed to produce a single prototype with work as- 
signed to the RogoZarski A.D. A wooden mock-up was constructed and a Hispano Suiza 12Y-29 engine 
s/n (Ne) 495177, along with other equipment, was installed to test fit and layout the equipment prior to 
commencing work on the actual prototype. 


The first prototype 


The first prototype, Ne1 (later Br.1), was completed in the beginning of April 1938 at the RogoZarski 
A.D. prototype workshop. The completed prototype was unarmed although it contained all the neces- 
sary weapons installations. It made its first flight on 14 April 1938 with the RogoZarski A.D. factory test 
pilot kap IIk Milan V. Bjelanović at the controls. Following ground checks, the aircraft took off with ease, 
reaching 1,000 m altitude and landing not long thereafter. By the end of the summer 1938, all factory 
testing came to an end and the IK-3 prototype was handed over to VOG at Beograd Airport with the 
intent to accumulate a total of 100 flight hours. The presence of the prototype was a closely guarded 
secret and when not flying, the prototype was moved to the VOG's hangar out of public sight. This was 
especially the case during the First International Aeronautical Exhibition in Belgrade between 28 May 
and 13 June 1938 when many foreign delegations passed through the busy Beograd Airport. 

Following the successful completion of all test flights, the prototype was officially handed over to 
6.LP on 18 January. The first flight by puk Dragutin Rupčić the next day, 19 January, ended with a rough 
landing, which prompted a precautionary inspection by Rogožarski engineer on site. Having found no 


Model of the IK-3 was 
displayed by the Rogožarski 
A.D. at the First Internation- 
al Aeronautical exhibition 

in Belgrade between 28 May 
and June 1938. The actual 
aircraft was stored in a hang- 
ar during the event, to avoid 
attention from the visiting 
foreign delegations. (Aviation 
Museum — Belgrade) 


IK-3 prototype Br.1: (left) 
The rudder was painted 
with a large Blue- White-Red 
Yugoslav flag and had the 
aircraft designation, aircraft 
number written in Cyrillic 
letters, and engine type in 
Latin. The factory name 
was written on the vertical 
stabilizer; (right) A port side 
view shows removed engine 
cowling and the first type of 
windshield and canopy. (both 


| Aviation Museum - Belgrade 


via Nenad Miklusev) 
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On 19 January 1938 kap Ik 
Milan Pokorni crashed IK-3 
Br.1. Note the “Kosovo 
cross” insignia on the 
remaining wing section. 
(Military Archive — Belgrade 
via Predrag Miladinovic) 


IK-3 Br2 (later 2151) at the 
snow covered Beograd Air- 
port on 15 December 1939 
during the official hand off 

following completion. From 

right to left are engineer 
maj Ljubomir Ilic, engineer 

Jovan Kovačević, maj Janko 

Markićević and kap Ik 

Miodrag “Brege” Blagojević. 

(Milan Micevski) 
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visible damage, the aircraft was cleared to continue flying. Not long thereafter kap Ik Milan Pokorni took 
off and following a routine flight program he went in a dive from an altitude of 1,500 m over the airport. 
While diving the canopy broke off startling the pilot who intuitively pulled on the control column too 
suddenly: The wing broke off at 300 to 500 m altitude and the machine started spinning uncontrollably 
hitting the ground at tremendous speed which killed the pilot. The committee responsible for investi- 
gating such accidents could not conclusively determine the root cause of the accident and attributed it 
to serious structural problems or pilot error. Verification of design calculations by French and German 
advisers and static wing load testing to a factor of 14.5, which far exceeded the requirements, confirmed 
the soundness of the wing design. As a result, it is believed that the accident was most likely caused by 
the hard landing by puk Rupčić weakening the front wing spar. Nonetheless, this event and the precau- 
tionary changes delayed the start of production. Additional precautionary changes were proposed by the 
factory such as canopy design to ensure it is secure at all speeds and elevator sensitivity adjustment to 
enable pilot to feel the forces on the control column better while diving. 

The prototype was armed with 7.7 mm M.30 (Darne 1930) machine guns with 250 rounds per gun. 
An older Hispano Suiza S.9 cannon with 60 rounds per gun purchased just for this purpose but there 
is no proof it was installed since the spinner lacked a muzzle port. Gun-sight was standard Collima- 
teur Chrćtien E.T.Aé Modèle 1933 license-manufactured by Teleoptik while the proposed radio receiv- 
er-transmitter was German Telefunken FuG Vila. 


Series production 


Contract for the first batch of six production IK-3 fighters was signed on 26 November 1938 with 
the intended delivery date of December 1939. VOG from Beograd Airport was to again perform the 
evaluation prior to acceptance into service and compare performance to that of the prototype. 

Compared to the prototype, a total of 57 improvements were implemented. Instead of the Hispano 
Suiza HS 404 cannon, which could not get on order any longer due to the situation in France, Swiss 


Oerlikon FFS/MK (Yugoslav designation M.39 E.M) was installed. Changes were also implemented to 
the windshield and canopy, as desired by the test pilots to improve visibility. All these changes resulted 
in a weight increase of 111 kg, which reduced the maximum speed at utilization altitude from 524 km/h 
to 520 km/h. 

The first aircraft to be completed on 15 December 1939 was 2151/2 and the first flight conducted 
on 24 December with factory test pilot kap IIk Milan Bjelanović at the controls lasted nine minutes and 
was a major success. Following the successful completion of 12 factory test flights lasting 8.1 hours, 
2151/2 was handed over to VOG, where it completed an additional 25 flights lasting 9.23 hours. The 
remainder of the aircraft on order, 2152/3 through 2156/7 were completed by 18 April 1940 and were 
undergoing trials with the Hispano Suiza 56 Constant Speed propellers (licensed from Hamilton Stand- 
ard) while 2157/8 through 2162/13 waited for the Chauvière 351M propellers to be delivered and 
installed, as they needed to clear customs. 

On 17 April 1940 a general strike by the employees of the aeronautical industry came into effect in 
Belgrade and lasted three long months. As a result, the completion of the last six fighters from the first 
batch prolonged until 8 July 1940. Finally, on 8 July 1940 brig den Borivoje J. Mirkovié issued an order 
to equip the 51.VG entirely with IK-3. 


With its engine running IK-3 
Br.2 is getting ready for take 
off. (Aviation Museum — Bel- 
grade via Nenad Miklusev) 


Two shots of a line up of W 
fighter and bombers on 27 
April 1940 during the Air 
Force Aircraft and Weapon 
Exhibition at Beograd Air- 
port: (top) From right to left, ` 
Fieseler Fi-156C-2 Storch 
Br.7, IK-3 Br.2 (later 2151), 
Me-109 1-75, Hurricane 
2306 “White VI", Bristol 
Blenheim and Savoia-Mar- 
chetti SM-79; (bottom) 
Bücker Bu-131D-2 Br623 
trainer is in the foreground, 
while the same aircraft are 
parked next to it. (City of 
Belgrade Library via Predrag 
Miladinović) 
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51. VG ground crews 

posing in front of an IK-3 at 
Beograd Airport in October 
1940. Behind the IK-3 is SM- 
79 “Black 3” bomber from 
81. VG. Note the hub-firing 
experimentally fitted M.38 
machine-gun muzzle, 

twin Yellow bands and 
Hispano-Suiza logo on the 
propellers. (Aviation Museum 
— Belgrade via Aleksandar 
Ognjevic) 


Three IK-3s are visible in another photo taken at Beograd Airport in October 1940. Two are carefully inspected by curious onlookers while one is in a hangar. 
81.VG's SM-79 “Black 14” is parked in the background. Note the absence od EvBr above the rudder flag which was later added. (Vukašin Aleksijević family via Igor 
Cernisevski) 


While landing following 

a mock dogfight with a 

W Me-109 in June 1940, 
IK-3 2152 (Br.3) suffered 
the starboard main landing - em 
gear collapse. The aircraft k ' 
was piloted by kap Ik Sava 
Poljanec at the time. Note 
the fresh semi-gloss paint 
coats and the absence of > 
EvBr on the fuselage side and 
Rogozarski logo and title on 
the vertical stabilizer. (Milan 
Micevski) 
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During the comparison flight testing in 1940 against the Hawker Hurricane Mk.I and the Messer- 
schmitt Bf 109E-3a (VV Me-109), Rogozarski IK-3 proved superior compared to the Hurricane and also 
had a tighter turn radius than the Bf 109. During the mock dogfights where kap Ik Sava Poljanec flew 
the IK-3 2152/3 and pesepeuu opuyup (Pilot Officer in reserve) and an engineer Boris Cijan the Me-109, 
it was determined that the Messerschmitt fighter performed better in vertical maneuvers, had a higher 
rate of climb and higher speed, but the IK-3 had a tighter turn radius of 260 m versus 320 m respectively. 

12 series IK-3 fighters were powered with the same engine used on the prototype. Weapons consisted 
of one 20 mm M.39 E.M. (Oerlikon FFS/MK) moteur-canon with 60 rounds and two 7.9 mm M.38 (FN 
Browning) with 500 rounds per gun. Gunsight was the same as on the prototype, oxygen inhalator was 
Teleoptik M.38. Predicted Telefunken FuG VIIa radio sets was installed on Br.2 only. 

To substitute imported components and parts, RogoZarski produced 11 spare propellers of which 
the first sample was delivered on 31 March 1941 to 51.VG to replace a damaged propeller on one of the 
aircraft. 


First service year 


The first six aircraft, 2151/2 through 2156/7, were delivered by 26 April 1940. According to the 
official report submitted to the Minister of Army and Navy, the remaining six aircraft, 2157/8 through 
2162/13, were to be delivered at the end of April 1940 but were delayed and instead delivered by 8 July 
1940. Once in service, the IK-3s were allocated to 1.LB 6.LP, 51.VG comprised of 161.E and 162.F. 
A few days later, on 11 July, 51.VG became an independent unit, detached and under the direct com- 
mand of the 1.LB CO puk Rupčić. The IK-3s were based at Beograd Airport for a specific reason; their 
landing gear was sensitive to uneven airfield surface and required a long take off run, and moreover to 
the pilots who were not familiar with using the breaks. 

One IK-3, 2155/6, was lost on 3 September 1940, killing kap Ik Anton Ercigoj, the pilot of 51.VG 
and a member of the famous VV Aerobatic Trio (with kap IIk Sava Poljanec and kap IIk Kosta Lekié). 
During the mock attack training with a Potez 25 over the Sava and Danube rivers estuary, he went 
into a steep climb with an intention to loop the aircraft but stalled at low altitude and hit the water. 
A possible cause of the crash was pilot's error due to fatigue, as Ercigoj performed almost an hour-long 
aerobatics flight on RogoZarski P.V.T. trainer just before this fatal flight. 

The IK-3 modern low wing fighter was the best product of Serbian (Yugoslav) aeronautical industry 
and represented its pinnacle. Its performance at the time ranked among the best in the world, entirely 
at the level of British and Germans fighters of the time period, which it even surpassed in some aspects. 
Unfortunately, its early appearance was not used due to the slow production technology which was not 
appropriate for series production and due to inability to secure the supply of engines. The slow produc- 
tion technology had similar effect with the production of French MS.406C-1 fighter, however France 
could organize production in many factories. Those two reasons led the VV HQ to not adopt IK-3 as 
a standard fighter type until the second half of 1940. 


Ppor Dušan R. Borčić in 
front of IK-3 fighter: (lefi) 
with two fellows, standing 
on the right (Malcolm 
Passingham via Aleksandar 
Ognjevic); (right) with 
unknown officer, standing on 
the left (Aviation Museum 

- Belgrade via Aleksandar 
Ognjevic). Three tone 
camouflage scheme is clearly 
visible. Note the camouflage 
pattern and the demarcation 
on the nose between the top 
and bottom colours, 
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A newly applied, Hurricane 
like, windshield and rear 
sliding canopy offered supe- 
rior pilot's visibility (Mario 
Hrelja) 


Numerous VV aircraft were 
captured and lined up at Be- 
ograd Airport by the German 
occupation forces. IK-3 2152 
(Br.3) is visible in the front of 
left row. (Tomasz Kopanski 
via Nenad Miklušev) 


The IK-3 was officially described by VV in 1940 as: 
njednomomopuu jednoced 3a 6op6y ca momopom Xucnano 
Cyusa 12Y-29 oo 925 KC na 3600 memapa u 2400 o6pmaja y 
munymu” i.e. “single-engine single-seat fighting aircraft 
powered by 925 mhp Hispano Suiza 12Y-29 at 3,700 m 
and 2,400 rpm”. 


Second batch 


Arm den Dušan T. Simović, Chief of the General 
Staff of the Royal Yugoslav Army, announced on 11 Jan- 
uary 1939 that by the end of 1939 12 IK-3s will be in 
service and a total of 48 by the end of 1940. The plans 
to make an additional 36 IK-3s did not come to fruition 
because sufficient quantities of Messerschmitt Bf 109E- 
3a from Germany and Hawker Hurricane Mk.I built un- 
der license were secured. Additionally, sourcing engines 
abroad proved troublesome. 

Rogozarski A.D. initiated the proposal for the devel- 
opment and the delivery of the second batch of IK-3 
on own accord, which was submitted to the VV Head- 
quarters (Stab Vazduhoplovstva vojske) on 25 March 
1940. This proposal included two options; one for 50 
additional aircraft to be completed in 11 months or 25 
aircraft to be completed in nine months. RogoZarski A.D. submitted the final offer on 14 November to 
the VV HQ with the delivery date of 12 months. The final list of changes submitted by the HQ to Ro- 
gozarski A.D on 18 March 1941 contained 22 improvements, some of which were recommended and 
implemented already on the first batch aircraft. Despite sourcing difficulties, both the HQ and Rogozar- 
ski A.D. agreed to commence second batch assembly at once. As a result, the second batch assembly 
started in January 1941 in parallel with the Hurricanes however until April only 15% of the required 
work was completed on IK-3s and 78% on the Hurricanes. 

With the intent to get the Kingdom of Yugoslavia to join the Tripartite Pact, Germany applied 
considerable pressure and at the same time made some concessions. One of those concessions was the 
permission in December 1940 to allow the Kingdom to purchase 267 aircraft engines, amongst them 
were 35 Hispano Suiza 12Y-31 from war booty. That engine had 860 mhp power at 2,400 rpm at 3,250 
m altitude and was to be coupled to the three bladed variable pitch made by Rogozarski. 

With the order of the second batch, VV HQ accepted IK-3 as the third standard modern fighter type. 
This was an ad hoc decision, made due to lack of the ability to purchase alternative fighters. The import 
of captured French engines from Germany enabled the production to continue, but the factory had to, 
in advance and at own expense, organize the production of parts and assemblies which were realized 
slowly. Until 15 February 1941 none of the 35 “Avia HS 12Y-31” engines on order from the Protectorate 
of Bohemia and Moravia were delivered. There is no information confirming that some of the engines 
were delivered after the said date, however this is not likely. 


To validate the proposed changes on the second series aircraft, one of the aircraft from the first 
series, 2156/7, was modified with the modification funded by the RogoZarski A.D. factory. If the modi- 
fications proved to be successful, an option existed to modify the first batch aircraft as well to the new 
standard. By 6 April 1941, 9796 of the required modifications were completed. As a result, the modified 
2156/7 was delivered on 7 April, returned to the 161.E and was flown in combat by nar Milisav Semiz. 


1941 April War 


The capitals fighter regiment, 6.LP was tasked with the defense of Belgrade and large areas of 
northern Serbia, Banat, Bačka, Srem, east Slavonia and east Bosnia. The successful defense of such vast 
territories was not technically feasible, however in a short period of time prior to the war nothing could 
be done to improve this situation. The Commander of the 6.LP divided these territories accordingly 
between different groups and the 51.VG was strengthened with the 102.E armed with Me-109s. The 
51.VG was focused on the defense of the capital city Belgrade with peripheral areas of Banat and north- 
ern Serbia as well. 


51.VG structure on 6 April 1941 


51.VG (2 Potez 63) 
maj Romeo Adum 
kap Ik Konstantin Antonov 
161.E (3 IK-3) 162.E (3 IK-3) 
CO kap Ik Todor Gogié CO kap Ik Sava Poljanec 


ppor Dušan Borčić kap IIk Brativoje Urošević 


rez ppor Miloš Gagić nar Dobrivoje Milovanović 
nar Milisav Semiz nar Nikola Jović 
nar Dušan Vujičić nvič IVk Eduard Banfić 


On 6 April 1941 VV could rely only on six Rogožarski IK-3s evenly split between the 51.VG 161.E 
and 162.F. The remaining five IK-3s were not in flying order, as two were at the Rogožarski factory 
workshop on scheduled service, one was undergoing modification to second series standard and two 
were under repair at the 6.LP workshop, mostly due to damaged landing gear and bent propellers, 
which occurred during landings. At Beograd Airport, 51.VG went on alert an hour before daylight. 
Pilots strapped in their cockpits in hangars to prevent destruction in the open, engines were warmed 
up. The Luftwaffe aircraft approached in Gruppe strength in 15-minute intervals and, as the first small 
dots appeared in the sky, all but one of the 51.VG 161.E and 162.E aircraft as well as those from 102.E 
scrambled at 6:50 in five-minute intervals from the grass airstrip at the Beograd Airport. Patrols took 
off in two parallel columns with kap Ik Sava Poljanec and nar Dušan Vujičić (aborted), nar Dobrivoje 
Milovanović and nar Milisav Semiz and finally ppor Dušan Borčić and nvtè IVk Eduard Banfić. IK-3 with 


Aft view of 2162 (Br.13) 
showing the location of EvBr 
on the fuselage as well as 

a Yugoslav flag band (tail 
stripes) across the rudder and 
partially the vertical stabi- 
lizer. Note the second EvBr 
(M22162) applied afterwards 
ott top of the vertical stabi- 
lizer. Amongst other captured 
aircraft are Caproni Ca.310, 
Zmaj-built Hurricane, Zmaj 
FP-2 and Ikarus-built Avia 
BH-33. (Jan van den Heuvel 
via Aleksandar Ognjević) 
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Another fine shot of the first 
series IK-3 2162 (Br.13) at 
Beograd Airport in April/May 
1941 showing its distinct 
three tone camouflage 
scheme to good effect. This 
machine was flown by kap 
Ik Todor Gogić on 7 April 
when it landed damaged 

at Beograd Airport. It was 
finally scrapped in 1942. (Jan 
van den Heuvel via Nenad 
Miklušev) 


nar Vujičić did not take off due to a flooded engine, a common problem with carbureted engines, so 
group had only five fighters in the air. As a result of his wingman's aborted take off, kap Ik Poljanec 
waited for the other pairs to take off and then followed suit. 

The first German attack (06:45-08:00) against Belgrade was conducted by 160 twin engine bombers 
and 74 Stukas escorted by 92 Bf 109s and 27 Bf 110s. 

IK-3s made first contact with the bombers, but within moments the Bf 109Es of JG 77 were upon 
them and a fierce dogfight commenced. Several claims were made by the defending IK-3 pilots, with one ` 
of the Yugoslav fighters from 161.E shot down, two more from 162.E badly damaged and subsequently 
destroyed or damaged in force-landings. One of the pilots, ppor Borčić of 161.E was killed, when his 
IK-3 2159/10 crashed in the swamp behind the Danube river embankment after being shot down by 
Hptm. Helmut Heinz of 4./JG 77 who erroneously claimed his 6" kill as a Hurricane at 7:15. Before 
being shot down ppor Borcié managed to shoot down a Do 17Z and a Bf 109. Two other pilots were 
wounded. Nvtč IVk Banfić of 162.E crash landed near the airport during his landing approach after sus- 
taining damage following a dogfight with Bf 110s and was attacked and wounded by Fw. Erwin Riehl 
of 9./JG 77, who erroneously claimed this as his 1* kill mistaking the aircraft as a Dewoitine. The pilot 
was seriously injured having been shot in the leg and landed his IK-3 2158/9 on a plowed field near 
Surčinsko Polje. Commanding Officer of 162.E, kap Ik Poljanec while taking off at an altitude of 200 m 
and flying at low speed, was attacked by German Bf 109Es. He aborted take off and banked his aircraft 
sideways pretending he lost control. With irregular engine operation and White smoke from the evapo- 
rating glycol, he went in for landing. The trick succeeded, and German fighters left him alone however 
just before landing a German Bf 110 showed up and attacked him, with a cannon round hitting behind 
the pilot's seat. His canopy flew off and he was wounded to the left shoulder. He succeeded to land, he 
was treated on the spot and then sent to a hospital. He flew IK-3 2158/9 during this short flight. Nar 
Semiz and nar Milovanovié returned to Beograd around 08:00 following an unsuccessful attack on the 
German bombers. Nar Semiz claimed a Ju-87B shot down, however one of the mechanics which was 
going to replenish the bullets in their aircraft discovered that none were expanded. 

The second Luftwaffe attack between 10:30-11:00 by 57 Ju-87 and 61 fighters was met by a mix of 
five 51.VG fighters (two IK-3s from 161.E and three Me-109s from 102.E) and nine 32. VG fighters from 
Krušedol. IK-3s were piloted by kap Ik Todor Gogić flying the IK-3 2162/13 and nar Milisav Semiz again 
flying the 2160/11. Both Groups claimed one and three victories respectively One Ju-87 was claimed 
by the new CO 51.VG kap Ik Gogi& since maj Romeo Adum had at once been removed by the Brigade 
Commander due to his defeatism during the first attack. Pilot kap Ik Gogié managed to return from all 
engagements without sustaining damage and landed at Veliki Radinci along with nar Semiz who accom- 
panied him on this mission. Two more Luftwaffe attacks followed during the afternoon, one between 
15:30-16:00 by 94 bombers (60 Ju-88s and 34 Ju-87s) from the airfields mostly around Vienna escorted 
by 40 fighters, and one between 16:00-17:30 by 99 Do-17Z bombers (including 17 from the attack at 
22:30) and 30 fighters as escort during the daylight raid. 

As 161.E and 162.E survivors returned to bases after exhausting all of their ammunition and fuel, 
the unit found it had only three IK-3s still airworthy and combat ready, all based overnight at Veliki 
Radinci. 161E. and 162.E had one IK-3 each destroyed whereas the latter had one also heavily damaged. 
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They claimed in return some five Luftwaffe aircraft shot down and damaged. Luftwaffe losses were sub- 
stantially lower. It is also possible that some of the bombers claimed by the VV pilots were actually twin 
engine Bf 110s, which were easily outmatched by the IK-3. 

On 7 April, Luftwaffe tactics over Belgrade changed as there were no repeated mass attacks. Instead, 
throughout the morning and early afternoon small formations of three or four aircraft approached 
high above the clouds, dove through them, released bombs and retreated at once. At 10:00 kap Ik Gogié 
in 2162/13, nar Semiz and nar Vujičić returned from Veliki Radinci to Beograd. Following the return, 
IK-3s were sent up to intercept intruders, who upon seeing the Yugoslav fighters attempted to hide in 
the clouds. IK-3 pilots made up to eight scrambles during that day as a result, both in groups or indi- 
vidually. A pair of IK-3s with kap Ik Gogié and nar Semiz took off at 13:40 along with a pair Me-109s 
from 102.E on a pursuit of two Ju-88s from KG 51, which arrived over Belgrade from Romania in the 
early afternoon. One of the Me-109 pilots damaged a Ju-88A but was damaged in return and retreated 
to base which presented the opportunity for kap Ik Gogié to strike the final blow to the already crippled 
German bomber. Kap Ik Gogić's IK-3 was damaged by return fire but managed to land back at Beograd. 
Nar Semiz claimed the second Ju-88 shot down, however could not see it fall as it was lost in the clouds. 

Following the return to Belgrade, IK-3s were refueled and rearmed. At 15:30 nar Vujičić took off and 
claimed a Ju-88 from KG 51. A later at 17:00 on another sortie an IK-3 flown by nar Semiz was hit by 
return fire from three bombers. He landed having been hit 36 times, with 20 bullets lodged in the engine 
and the airscrew alone. Even with his IK-3 2160/11 spluttered with oil from the damaged engine, Semiz 
managed to land at Beograd Airport in one piece. 

Early next morning, on 8 April, Semiz took charge of a factory fresh, modified and upgraded the 
second series prototype, IK-3 2163/7 (ex 2156/7 conversion), from Rogožarski A.D. and flew it over to 
the wartime Veliki Radinci auxiliary war airfield near Sremska Mitrovica, some 50 km north-west of 
Belgrade. The other two remaining IK-3s from Belgrade, piloted by kap Ik Gogié and nar Vujičić, flew 
over to Veliki Radinci as well and as a result, 51.VG again had three IK-3 fighters on strength. 

The weather soon worsened and on 8, 9 and 10 April prevented any further air activity by the three 
surviving IK-3 fighters, so this time was used for necessary maintenance and repairs. 

11 April was the ultimate day for IK-3 activities, when nar Semiz scrambled at 13:00, chased and 
allegedly shot down one Bf 110D while flying IK-3 2163/7 over Fruška Gora mountain near Novi Sad 
after German Messerschmitts attacked the airfield unsuccessfully He returned to Veliki Radinci airfield 
successfully. The same day, Ju-87s protected by Bf 110s strafed Veliki Radinci airfield. A pair of IK-3s 
from 161.E flown by kap Ik Gogić in 2154/5 and nar Vujičić 2161/12 took off and supported by two 
Me-109s searched for enemy aircraft. The outcome of the sortie was that kap Ik Gogié shot down 
a Ju-87 and both pilots subsequently landed back at Veliki Radinci. The same evening, due to the enemy 
allegedly closing on their position, an order was issued to the ground crews to retreat towards Bijeljina 
airfield in Bosnia. 

To prevent their capture at Veliki Radinci, at the dawn on 12 April, 6.LP ground crews burned 18 air- 
craft including seven Me-109s, three IK-3s, six Hurricanes an IK-2 and the sole captured Bf 110 (which 
following loss of orientation landed on 1 April by mistake at Kraljevo Airport), thus bringing an end 
to the short combat history of the IK-3. Soon, the jubilant invaders used the opportunity to pose for 
photographs with little that remained of the once determined and patriotic foe. 


IK-3 2162 (Br.13) at Beograd 
Airport. It is interesting to 
note that.the Chauvière pro- 
pellers lack the double Yellow 
bands on the tips. Contrary 
to the practice at the time, 
the aircraft retained a large 
“Kosovo cross” underneath 
the port wing, slightly moved 
towards the fuselage. (Dénes 
Bernád) 


87 


The tails of IK-3 2161 
(Br.12) and 2154 (Br.5) at 
Veliki Radinci on 12 April 

1941 when Wehrmacht 
forces occupied the airfield 
area. (Jan van den Heuvel via 

Aleksandar Ognjević) 


Another shot of tail of 2154 
at the same place and at the 
same time. Note the fuselage 
structure of 2161 in the 
foreground and tail of 2163 
(modified Br.7 ex-2156) in 
the background, the third 

of trio of IK-3 which were 
torched by 51.VG's person- 
nel. (Djordje Nikolic) 


When the German air units initially arrived at Beograd Airport, they did not pay much attention to 
what was found there as their presence was needed elsewhere and the stop at Beograd was only tempo- 
rary. Some time later, likely in May, all captured aircraft were neatly lined awaiting disposition. Three 
IK-3s, 2162/13, 2160/11 and 2152/3 were captured at Beograd Airport and placed in this line up. The 
aircraft, which were designated for repair and those for scrapping were separated by a barb wire. The 
local workers, risking their lives, but with determination to prevent any of the serviceable aircraft from 
continuing service with the enemy, deliberately moved the barb wire to include the two IK-3s. A third 
and allegedly brand new IK-3, according to the account of one of the mechanics, Ivan Masnec, was in 
the corner of a hangar floor with its landing gear retracted. 

At the time of the German attack, the second series of 25 IK-3 was in the early stages of production. 
This series was intended for delivery by the end of 1941. Additionally, two IK-3s, 2151/2 and 2153/4, 
were at RogoZarski A.D. factory workshops at BeZanijska Kosa near airport, undergoing repairs to the 
landing gear and propellers. These were most likely damaged beyond repair to prevent capture. It is 
widely assumed that at least one IK-3, most likely the third, unknown one from Beograd Airport, was 
been transferred to Germany by train, together with Ikarus Orkan heavy fighter and Bešlin-designed 
Ikarus B-5 experimental twin-engine aircraft with pilot in prone position. According to some accounts 
Orkan and B-5 were loaded on train carriages along with a third, canvas covered, aircraft which could 
have been the IK-3. Even though rumors existed for quite some time that the captured IK-3 ended up at 
the famous German test center at Rechlin, this has proven not to be the case. 


Post war development 


Rogozarski IK-3 was the only domestic fighter aircraft whose development continued after World 
War II. The design calculations, plans and factory drawings, which Slobodan Zrnié hid in the attic of 
his house during the entire war, were used to speed up the development of a new domestic fighter. Engi- 
neers Kosta Sivèev and Svetozar Popović joined the design team at Ikarus plant. Lead engineer, Ljubomir 
Ilié, left the design team and the country in 1947 due to disagreements with the political regime in 
Yugoslavia as well as personal treatment. Mention of his name as the lead designer of S-49 was strictly 
forbidden, however his colleagues secretly sent him some of his royalty payments. Even the original 
name IK-3 II has changed from the same reason into S-49. 

New factory drawings were created in only three months and the first flight of the new aircraft, 
a Klimov VK-105PF-2 powered Ikarus S-49A, took place on 15 June 1949 with pilot Stanko Forkapič at 
the controls. In total 46 S-49A were produced, with sole surviving aircraft, Br.2319 (s/n 0309118), now 
residing at Belgrade Aviation Museum depot. 

Even as the S-49A was entering service, the design team started working in an improved, superior 
performance version of the fighter. The first prototype S-49C Br.2351, powered by Hispano-Suiza 12Z 
engine, made its first flight on 23 August 1952 with pilot Vladimir Vodopivec at the controls. A total of 
112 S-49Cs were produced, and these served at various fighter units in the country. The sole survivor, 
Br.2400, is preserved and displayed at the permanent exhibit at the Belgrade Aviation Museum. 


Wehrmacht forces at Veliki 
Radinici: (top) German 
soldiers curiously look at the 
remains of IK-3 (Aviation 


D Museum- Belgrade via 
Nenad Miklusev); German 


officers proudly posing on 
the remains of 2163, the 
second series prototype. 
(Djordje Nikolić) 


89 


Burned out IK-3 2154 


Camouflage and Markings 
Designations 


The number 3 in the aircraft designation indicates the 3“ aircraft constructed by Ilić and Sivèev. 
Some prior allegations that the number 3 represents a Cyrillic letter 3 (Z), and that it was added when 
Slobodan Zrnié joined the team, are not true. 

Designation in Cyrilic ZK-3 (IK-3) was often written differently such as I.K.-3, I.K.3 or even IKA- 
3. The aircraft's jargon nickname was “Ika”. Prototype was generally known as HK-3 npomomun (IK-3 
prototype), while newspaper often presented this machine as Hnuh-Cusves H.K.3 (Ilitch-Sivtchev I.K.3). 


Serial numbers 


The construction number was written on both sides of the rudder, first as Br.1 through Br.7, on the 
prototype and the first six overall Grey-Green aircraft. After the introduction of camouflage painting, 
all aircraft received construction number digits, 2 through 13. EvBr were painted on camouflaged IK-3s 
only, first on the side of the fuselage with small Black four-digit numbers, 2151 to 2163. After the EvBr 
re-organization in the late 1940, these numbers were painted on top of the vertical stabilizer. 


Camouflage schemes 


When Rogozarski IK-3 prototype was completed it was the only type to wear the proposed overall 
Light Grey Green fighter scheme with the state flag (Blue, White, Red) painted on the rudder. The Light 
Grey Green colour was sourced from France and had a semi-gloss finish. 

All 12 IK-3 machines (Br.2 to Br.13) were originally factory painted in overall RogoZarski Grey Green 
colour, "the same as the prototype" as written in documents. Later, these aircraft gradually received 
three-tone camouflage scheme on the top surfaces, while the under surfaces remained the same Grey 
Green colour. In accordance with the official rule POV.V.B.Br. 17804 from 18 December 1939, VV air- 
craft were to be painted in svetlo siva (Light Grey) the undersides and a new three colour camouflage 
scheme on the top surfaces: Dark Green, Dark Brown and Ochre Yellow. The Light Grey colour was 
a general term referring to colours such as Light Blue Grey, Light Grey Green and RogoZarski Grey 


(Br.5). Note the remains of Green and depended on paint manufacturers. 
two 7.92 mm FN machine 
guis, fuselage framework 
and survived vertical tail 
covering. (Jan van den Heuvel 
via Aleksandar Ognjević) 


Some standardization was attempted as IK-3, Hawker Hurricane Mk.I and even Ikarus IK-2 wore 
similar camouflage pattern. This new camouflage scheme was applied on IK-3s between the May and 
October 1940. A three-colour paint pattern was sprayed with fine, soft edges between paint shades. 

Camouflaged paints were sourced in Belgrade, from the Yugoslav branch of the Austrian paint man- 
ufacturer Reichhold, Flügger & Bocking, specifically their Durlin range of synthetic paints. They were 
mixed from the basic shades directly at the Rogožarski A.D. factory paint 
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shop, using colour charts supplied by VV HO. These paints were sprayed 
on and had a semi-gloss finish. The total weight of paints applied on air- 
craft was 25 kilograms! 


Markings and inscriptions 


The first prototype was delivered with 100 cm diameter “Kosovo cross” 
insignia placed in four positions on the wings. Small Black inscriptions, 
like Rogožarski A.D. Beograd, the factory logo, aircraft type and the engine 
data as well as c/n were painted on the vertical stabilizer. The first batch of 
six aircraft (Br.2 though Br.7) had the same markings. 

After the introduction of the new rule POV.V.B.Br. 1191 from 26 January 
1940, the “Kosovo cross" insignia size on top of the wing was reduced to 70 
cm diameter. The insignia were placed asymmetrically, retaining one large 
100 cm “Kosovo cross" on the underside of the right and one small 70 cm 
on the upper side of the left wing. This rule was not followed on 2162/13 
which had a large insignia below the left wing. The new rule was followed 
with regards to the rudder markings. Instead of the large state flag across the 
entire rudder, a small state flag (tail stripes) was applied across the vertical 
stabilizer and part of the rudder. A small inscription in Black later identi- 
fying the RogoZarski AD Beograd factory was applied on both sides of the 
vertical stabilizers and a White, stylized RogoZarski A.D logo was painted 


on top of the vertical stabilizer, below the EvBr location from the late 1940s. The sole service inscription 
on the IK-3 was a small Black JIDKH OBE (LIFT HERE) stencil placed on the rear fuselage, just above 
of the protruding through hole for the IK-3 rear fuselage lifting point, which was used for servicing. All 
inscriptions were written in Cyrillic letters, except for some on the prototype's rudder, which described the 
engine type used on the aircraft. HS 12Y-29 was applied on the port rudder side only. 

All inscriptions on Rogozarski-built aircraft produced after 1934 were standardized and written in a 
special font (Cyrillic or Latin) with letters at an angle of 75 degrees. The font was taken from German 
DIN standard, and it was introduced by engineer Sima Milutinovié, Technical Director and Chief De- 


signer at RogoZarski, who finished studies in Germany. 


* 25 ordered IK-3 II, undelivered 


Original EvBr until New EvBr from 
IK-3 hr autumn autumn 
1940 1940 
P1 Br.1 2151 e 
Br.2 2152 2151 
= Br.3 2153 2152 
"i E Br.4 2154 2153 
E 
Br.ó 2156 2155 
5 Br.7 2157 2156 
E Br.8 2158 2157 
P Br.9 2159 2158 
"E Br.10 2160 2159 
& ° 
= Br.11 2161 2160 
E Br.12 2162 2161 
Br.13 2163 2162 
P2 Br.7 2163 
II batch* Br.14-38 2164-2188 


flown intensively with numerous flights each day. 


Rogozarski IK-3 individual aircraft history 
Br. (c/n);  EvBr Delivery Pilot on last flight 
1 - 14 April 1938 | kap Ik Milan Pokorni # | Crashed on 19 January 1938 killing the pilot. 
—TQVES:— nM 
2 2151 15 December N/A Captured at Rogožarski A.D. factory Beograd Airport assembly line and repair shop. 
1939 Likely candidate for Daimler Benz DB.601 installation. Destroyed by factory workers. 
3 2152 |26 April 1940 | kap IIk Brativoje Urošević | Crash landed 5 April 1941. Captured at Beograd Airport. Scrapped April 1942. 
4 2153 |26 April 1940 | N/A Captured at Rogozarski A.D. Zemun assembly line and repair shop. Likely destroyed by 
factory workers. 
5 2154 26 April 1940 | kap Ik Todor Gogić Destroyed 12 April 1941 at Veliki Radinci airfield by own crew. 
6 2155 26 April 1940 kap Ik Anton Ercigoj T Crash on 3 September 1940. Pilot KIA. 
7 2156 |26April 1940 | nar Milisav Semiz | cn 7/2156 modified to II prototype 2163, delivered to Veliki Radinci on 8 April 1941. 
8 2157  |8 July 1940 kap Ik Sava Poljanec | Damaged at Beograd Airport on 6 April 1941 on takeoff. Captured. Scrapped 1942. 
e , |Belly landed at Surčinsko Polje following a dogfight on 6 April 1941. Later dismantled 

? ZS GES | HERUM and transported to Beograd Airport. Scrapped 1942. 
10 2159 18 July 1940 ppor Dušan Borčić T Shot down on 6 April 1941 over Belgrade. 
11 2160 18 July 1940 nar Milisav Semiz Landed damaged on 7 April 1941 at Beograd Airport. Captured. Scrapped 1942. 

, "e Failed take off attempt on 6 April 1941 due to flooded engine. Repaired on 7 April. 
= 2161 — [8 July 1940 mar Dusan AE Destroyed 12 April 1941 at Veliki Radinci airfield by own crew. 
13 2162 |8 July 1940 kap Ik Todor Gogić Landed damaged on 7 April 1941 at Beograd Airport. Scrapped 1942. 
7 2163 |7 April 1941 socius Serie Conversion of c/n 7 ex 2156. Destroyed 12 April 1941 at Veliki Radinci airfield by 

| own crew. 
14-38 | 2164-2188 à e = Ume |. 25 second batch aircraft IK-3 II with assigned s/nos - incomplete in April 1941. 
Note: Pilot names assigned to some aircraft cannot be determined with absolute certainty because aircraft were shared by several pilots and were 
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Aircraft Characteristics Rogozarski IK-3 first prototype 


Quantity used: 1 

Crew: 1 

Years of Service: 1938-1939 

Span: 10.3 m (33.8 ft) 

Length: 7.9 m (25.8 ft) 

Height: 3.6 m (11.7 ft) 

Wing area: 16.5 m? (178 ft?) 

Engine: One 920 mhp (907 hp) Hispano Suiza 12Y-29 
Empty weight: 2,077 kg (2,374 Ib) 

Loaded weight: 2,518 kg (5,551 Ib) 

Maximum speed: 524 km/h (326 mph) at 5,450 m (17,881 ft) 
Service ceiling: 10,500 m (34,448 ft) 

Climb to 5,000 m: 7 min 0s 

Range 785 km (488 ml) 

Endurance: 1 h 58 min at cruising speed, 1 h 30 min at full throttle 
Armament: Two synchronized 7.7 mm M.30 (Darne 1930) machine guns 
Aircraft Characteristics RogoZarski IK-3 first batch* 

Quantity used: 

Crew: il 

Years of Service: 

Span: 10.3 m (33.8 ft) 

8.1 m (26.6 ft) 
Height: 3.5 m (11.5 ft) 
| Wing area: 16.5 m? (178 ft?) 
Engine:** 920 mhp (907 hp) Hispano Suiza 12Y-29 
Empty weight: 2,170 kg (4,785 Ib) 
2,664 kg (5,874 Ib) 


Loaded weight: 


Maximum speed: 


Service ceiling: 
Climb to 6,000 m: 


520 km/h (323 mph) at altitude of 4,550 m (14,939 ft) 
9,400 m (30,840 ft) 

10 min 

545 km (339 ml) 

1h18 min 

One hub-firing 20 mm M.39 EM. (Oerlikon FFS/MK) cannon and two synchronized 7.92 mm 
M.38 (FN Browning) machine guns 


* According to VOG test results of IK-3 Br.2. 

** The documents and literature state the Czechoslovak (Avia) and French (Hispano-Suiza) origins of the IK-3 engine. The au- 
thors believe that these engines are originally French, although their factory numbers continue in the next block of 5-digit 
numbers after the engines installed on the older IK-2 type. 


Armament: 


Aircraft Characteristics* Rogožarski IK-3 II prototype 
Quantity used: 1 conversion 
Crew: 1 
| Years of Service: 1941 

Maximum speed: 530-540 km/h (330-336 mph) at 5,000 m (16,405 ft) 
* Other characteristic are identical to these of IK-3 first batch 


Aircraft Characteristics* Rogožarski IK-3 second batch 


Quantity ordered: 25 

Crew: 1 

Years of Service: Anticipated entry into service in September 1941 
Engine: One 860 mhp (848 hp) Hispano-Suiza 12Y-31 or 12Y-29 
Empty weight: 2,170 kg (4,785 Ib) 

Loaded weight: 2,666 kg (5,877 Ib) 

Maximum speed: 520 km/h at height of utilization, 438 km/h at sea level 
Climb to 5,000 m: 7 min 49 s 

Endurance: 1h 18 min at full throttle 


* According to Specifications requested by VV HQ in Pov. VT. Br. 970 from 18 March 1941 sent to RogoZarski factory. Permitted deviation 
of 396 for weights and 596 for speed. Other characteristic as for IK-3 first batch. 
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Background 

The most numerous and most famous single seat World War II fighter was without a doubt the 
Messerschmitt Bf 109, manufactured by Bayerische Flugzeug Werke (BFW), later Messerschmitt A.G. 
Better known as the “Eagle from Augsburg”, it was designed by engineer Robert Lusser who pioneered 
the design manufactured in accordance with the latest available technologies and modern aerodynamics 
theories. Together with the British Hawker Hurricane and Supermarine Spitfire, it spurred the new era 
of low wing fighter aircraft. Bf 109 utilized a number of design concepts first trialed on its predecessor, 
the Bf 108, which sped up the development and ensured the successful series production until the end 
of World War II in about 100 different versions. The first prototype Bf 109V-1 (Versuch — trial) D-IABI 
(W.Nr.758) took off on 28 May 1935. Shortly thereafter further prototypes, V-2 through V-13, were 
manufactured and used for the development of series production versions. The first small series of 16 
fighters were Bf 109A, then 337 Bf 109B-1 and B-2 from 1937 and were soon followed by 60 C-1, C-2 
and 653 D-1 versions. 

In the summer of 1938 the famous Bf 109E (called Emil from letter E in German telephone commu- 
nication also adopted by the Luftwaffe), whose prototype was V-14 D-ISLU (W.Nr. 1929), took flight. 
Yugoslav Engineer Kosta Sivčev went to Germany and on 18 October 1938 during an official visit to 
the Erla Maschinenwerk GmbH factory near Leipzig he inspected the first Bf 109E series production. 
The first series Bf 109E-1 with the Daimler Benz DB.601A engine was introduced in Luftwaffe service in 
February 1939. Already in September of the same year it became the standard German fighter aircraft, 
evolving into the fighter bomber E-1/B. During 1939 series production of the improved Bf 109E-3 with 


| Brand new. W Me-109 dur- 
| ing painting at Bayerische 

| Flugzeug Werke Regensburg. 
In the foreground the “Koso- 
vo cross” insignia is clearly 
visible, while the aircraft 

| in the background is L-44. 

| (Österreichische National- 

| bibliothek Vienna) 
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Delivery of Me-109 1-37, 
Regensburg, Third Reich, 
winter 1939/1940: (top) 

with disassembled wings this 
aircraft is towed in the snow 
towards the railway slation; 
(bottom) Once at the railway 
station, L-37 was carefully 
loaded into the rail wagon. 
52 Me-109 fighters were 
transported by rail to the 
Kingdom. (both Osterre- 
ichische Nationalbibliothek 
Vienna) 


the DB.601Ae engine began and in 1940 a production capacity of 150 aircraft per month was achieved. 
The E-3 was the first series version which brought fame to Messerschmitt. This version formed the core 
of the Luftwaffe fighter strength during the Battle of Britain in the summer of 1940. After this version, 
Bf 109E-4, E-1/N, E-5, E-7 and E-9 were developed. In total, 3,700 E-series fighters were manufactured 
of which 1,445 were E-3 version (48 at Augsburg, 284 at Regensburg, 838 at Erla and 275 at WNF). 

The pattern aircraft for the export version, Bf 109E-3a (auslandisch — foreign) was the prototype 
Bf 109V-19 D-IRTT (W.Nr.1797). The first flight took place on 26 October 1938 with test pilot Fritz 
Wendel at the controls, Germany planned to export a total of 308 Bf 109E-3a: 19 to Bulgaria, two to 
Japan, 100 to the KJ (realized 73), 69 to Romania, three to USSR, 80 to Switzerland and 41 to Spain. In 
1942 Slovakia also purchased 25 Emils. 


In Yugoslav service 


At the beginning on 1939, the negotiations took place between KJ and Dritte Reich (Third Reich as 
Germany was officially called) concerning the acquisition of modern weapons. The Yugoslavs accepted 
an offer for a credit for this purchase however, this was conditioned by the request to change the Yugo- 
slav foreign policy. The KJ as a result, urgently attempted to find alternate source for modern equipment 
by approaching Great Britain and France which was successful, since in June the delivery of Bristol 
Blenheim Mk.I (VV designation B-1) bombers was agreed upon. Seeing that the KJ was approaching 
its prospective enemies, Germans finally accepted to grant credit for the procurement of the requested 
weapons with the condition that concessions for the exploitation of oil be permitted. A secret protocol 
was signed on 5 July 1939 which planned for the delivery of 100 Dornier Do-215s, 100 Messershmitt 
Bf 109s, 34 Fieseler Fi 156s, 72 Henschel Hs 126s and 200 training Biicker and Klemm aircraft. The 
value of this protocol was a total of 75 Million Reichmarks. A new secret German-Yugoslav protocol 
(Deutch-Jugoslawische Geheimprotokoll) followed on 5 October 1939 which worked against the Yugo- 
slav interests and contained only the delivery of 100 Bf 109E-3a fighters and 13 Bf 108B trainers as well 
as Škoda artillery and anti-aircraft weapons. As the outcome of this protocol, the Yugoslav government 
signed with Messerschmitt A.G. concern on 23 October 1939 in Belgrade a contract to deliver 100 
Bf 109E-3a fighters including the spare parts. At the same time arm den Milojko V. Janković (VV Com- 
mander 1939-1940) requested to the German authorities, who were present at the time, the delivery of 
another 100 Messerschmitt fighters. In December of the same year a follow-on contract was signed for 
the delivery of 50 spare Daimler Benz DB.601Aa engines. 
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The Yugoslav pilots who were part of the Kowucuja BB sa npujem mamepujana y Hemauxoj (VV equip- 
ment acceptance commission in Germany) flew training flights in Bf 109E while in Germany from mid 
January to mid March 1939. From mid July acceptance flights were undertaken with aircraft which 
carried Yugoslav markings. Following the Yugoslav request on 22 February, Messerschmitt A.G. made an 
offer for the delivery of the first batch of 50 Bf 109E-3a. The request for the second batch of 50 fighters 
was submitted already on 6 July of the same year. 

The first five Bf 109E-3a machines (designated by VV simply as Me-109), arrived on 14 August 1939 
at Beograd even before the contract was signed. One fighter (coded L-5) was damaged during landing and 
was later repaired. In accordance with the delivery schedule, the next 23 fighters were due to arrive in 
October and further 15 in December. By the end of 1939 Germans have shipped a total of 40 Me-109s 
however, only 39 arrived since one (unknown code) was destroyed during a ferry flight on 1 November 
1939 killing a German ferry pilot. At the end of March and the beginning of April 1940, Germany sent its 
largest shipment of weapons to the KJ, including no less than 33 Me-109s. Again, during the ferry flight 
on 15 March, Me-109 L-55 (coded D-IWKU) crashed and was destroyed. From the contracted 100 aircraft, 
and shipped 76 aircraft, only 73 arrived and 27 were never delivered. According to German documents, the 
deliveries of the last 27 aircraft were intended for May (10), June (10) and July (7). The last aircraft which 
were intended for the delivery were most likely going to be from used Luftwaffe stocks since the produc- 
tion of the E version at the time was stopped in favor of the more advanced F version. 

The rest of the aircraft intended for KJ were instead taken over by the Luftwaffe. Similarly, the de- 
livery of weapons for the Me-109 was delayed. Instead of the contracted delivery date for the machine 
guns of March to April 1940, these were received finally at the beginning of July. At the same time, only 
50 of 142 required Oerlikon cannons were available in inventory. Yugoslav Me-109s were not equipped 
with the third engine mounted cannon. 


A wonderful and very rare 
colour photographs taken in 
Regensburg, August 1939; 
(left) the first five Me-109 
machines for VV, LA to L-5, 
lined up prior to their flight 
to Beograd on 15 August 
1939. Note that the L-2 code 
is covered slighily by u/c 

leg of L-1. (Dénes Berndd); 
(right) Upper view of two 
Me-109s at the same time, 
(Signal) 


Me-109 L-1 and L-2 at the 
same place and the same 
time. Standing on the right 
Head of Bayerische Flugzeug- 
werke Regensburg Theodor 
Croneiss. Note the same time 
and scene as on the colour 
photos. (Marko Ličina via 
Predrag Miladinovic) 
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14 Me-109s at Regensburg 
prior to a ferry flight to the 
Kingdom of Yugoslavia in 
October 1939. Note the 
temporary applied swastika 
in White circle over the 

Red area on the vertical 
stabilizers and German civil 
registrations on fuselages 
and wings. (Aleksandar 
Smiljanić) 


A close up view of the 
Me-109s before the ferry 
flight shows the German 
civil registrations applied 

specifically for the occasion. 
Note that D-TYWZ is applied 
over darker rectangular area 
on the fuselage of the second 
aircraft. This area is covering 


the original W L-code | 
using washable paint. (Sime | 


OStric) 
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Minor servicing of Me-109s was conducted at VTZ in Kraljevo while propeller repair was directed to 
Ikarus factory. Aircraft with serious damage were sent directly to Germany for repairs. In this manner, 
Germans repaired and returned a total of 15 aircraft of which some were likely not repaired but were 
replaced with other serviceable aircraft from available stocks. 

In May 1940 nv Ik Valentin Balaž lost his life when he crashed in a vineyard near Beograd Airport 
as a result of failing to adjust his propeller pitch during takeoff. On 20 September 1940 nv IIIk Nikola 
Pavkov crashed near Mali PoZarevac while flying machine 2562 from 142.E because he forgot to turn on 
oxygen supply during flight at an altitude of 7 km. On 31 March 1941 kap IIk Milan Djordjević from 
104.E crashed while landing at Krušedol some 2 km from the runway as he ran out of fuel, the engine 
stopped and the aircraft dropped from the altitude of 200-300 m. After the RA bombed Bitolj on 5 No- 
vember 1940, 102.E was sent to Mostar to defend the Yugoslav Navy based in Bocche and it returned 
to Belgrade on 5 April 1941. 

According to VV clasification from mid-1940, Me-109 was ,jeduomomopnu jednoced 3a zomwerbe ca mo- 
mopom /lajmnep-Beny JI.B.601 oò 1100 KC Ha gucunu uckopuuhersa 3700 memapa“ (single-engine single-seat 
pursuit aircraft with 1100 mhp Daimler Benz D.B.601 at 3,700 m exploitation altitude), or according 
to usual to-day classification - single-seat fighter. The engine of Yugoslav Messerschmitts was 12-cylin- 
der inverted-Vee liquid-cooled DB.601Aa with 1175 mhp at take-off, 1,100 mhp maximum (5 min) at 
3,700 m, 1,000 mhp cruising at 4,500 m and 970 mhp economic cruising at 3,700 m. Weapons consist- 
ed of two synchronized 7.92 mm RB (Rheinmetall-Borsig MG-17) machine guns in the nose with 1,000 
rounds per gun (the first nine aircraft had 500 round magazines) and two 20 mm M.39E.K. (Oerlikon 
FF-K) cannons in the wings with 60 rounds per gun. Reflector gunsight was Oigee Revi 3c/d. The air- 
craft was equipped with German Telefunken FuG VIla radio communication set. 


In addition to the quality of construction and superb flying characteristics, the main reasons which Two shots showing the 
resulted in VV Headquarters approval for Me-109 introduciton in service were the ability to purchase remains of crashed VV 
a large quantitiy and have them delivered in a short period of time. Me-109 was a typical fighter with Me-109 1-55 D-IWKU near 
high altitude engine and had more powerful armament than any other VV fighter in inventory. It was Regensburg on 15 March — 
one of the two standard VV fighter types (the second one being the Hurricane) in the period between 1940. W codes (L-55) were 
1939-1941 and at the same time it was the most numerous one. Messerschmitt fighter represented the roughly painted over with 


most potent weapon the Yugoslav fighter units possesed prior to World War II. washable paints (here seen in 
light shade), while temporary 
Messerschmitt Me-109 equipped VV units German civil registrations 
Unit Period Home base Note | and German flag were made 
6.LP 1939-1941 no Beograd 31.VG, 32.VG, 51.VG | from removable adhesive la- 
LLP 1941 Kraljevo Formed 1 April 1941, 31.VG ` | bek (both Aviation Museum 
Aviation Groups: - Belgrade) 
31.VG 1939-1941 | Beograd 6.LP, from 1 April 1941 in 2.LP "ë 
um | 1939-1941 Beograd 6.LP 
51.VG 1939-1940 Beograd 6.LP, in April 1941 again used Me-109 | 


1941 April War 


At the beginning of April 1941, VV had 54 operational Me-109s. Two were assigned to 1.LB Head- 
quarters, 31 to 6.LP, 19 to 2.LP and two to 3.PS. One fighter was delivered to 6.LP following repairs 
during the war bringing the total number of available aircraft to 55. On 6 April, Me-109 fighters from 
6.LP were spread out across 51.VG (102.E with nine machines) based at Beograd, and 32.VG (103.E, 
104.E and 142.E, all with seven machines, plus Group CO's aircraft) situated at Krušedol auxiliary war 
airfield. The 2.LP fighters were spread out across 31.VG (101.E with eight and 141.E with ten machines 
plus Group CO's aircraft) based at Susicko Polje near Kragujevac. 

Awaiting the attack, 6.LP was brought from high readiness to full combat alert status. Already at 
04:30 the first patrol (actually a pair, basic fighter element in VV service) with kap Ik Miloš Zunié and 
nar Vukadin Jelić took off to scour the east and north-east sector. The next patrol with kap Ik Mihajlo 
Nikolić and ppor Miodrag Bošković followed immediately after and landed at Beograd Airport following 
a 40 minute flight. In the meantime, numerous radio and telegraph messages started arriving indicating 
that the German attacks commenced on various airfields and border positions. This was soon con- 
firmed when a patrol from 32.VG took off at 05:30 and made contact with the enemy with one of the 
VV Me-109 sustaining damage. The first formations of German fighters and bombers were confronted 
by VV Me-109s from both 2.LP and 6.LP, 21 took off from Krusedol, nine from Beograd and 13 from 
Kragujevac. During the initial attack 102.E lost seven aircraft, which were either destroyed or damaged, 
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W Me-109 fighters and 
pilots in 1940: (left to right) 
maj Ilija Milovanovié CO 
31. MG (Milan Micevski); 
kap Ik Borivoje “Farma” 


Markovié CO 104.E, 
Beograd, early in the year. 
(Aleksandar Ognjević); 
engineer por Boris Cijan, 
Krušedol (Šime Oštrić); rez 
por Miloš Drakulić in May 
(Mario Hrelja). 


Me-109 from 103.E om 


prepared for demonstration 
flight on 27 April 1940: 
(top) L-3 (W.Nr.2182) 

and L-8 (W.Nr.2187) had 


their factory applied state | 


flags removed from the 
rudder; (bottom) Ground 
personnel pushing the L-6 
(WNr.2185). (both City of 
Belgrade Library) 


Me-109 L-7 (WNr2186) 
prior to take off for a demon- 
stration flight at Beograd 
Airport, 27 April 1940. (Avi- 
ation Museum - Belgrade) 
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some of which were able to be repaired. Escadrille CO, kap Ik Miloš Žunjić lost his life while attacking 
alone a formation of Ju 88 from III/KG 51, one of which he most likely shot down. Kap IIk Mihailo 
Nikolić and ppor Miodrag Bošković were both wounded but managed to safely return to base on foot. 
Boskovié managed to approach to within 50 m of a Ju 87 which was under attack at the time by the 
anti-aircraft cannons from Belgrade's Kalemegdan fortress and machine-guns from the Beograd Airport. 
Following the engagement, this Ju 87 crashed in the confluence of the rivers Sava and Danube. Shortly 
thereafter one of the escort Bf 109s attacked Bošković and damaged his fighter forcing him to belly-land. 

32.VG fighters attacked one enemy formation heading in and one returning back from bombing of 
Belgrade. Due to the damage incurred in a fight, por Bojan Presecnik, nar Dragoljub Milošević and nar 


Zvonimir Halambek force landed while por Vasa Kolarov was shot down and wounded after he man- 
aged to shoot down one Bf 110 and damage another one. Pilots from 32.VG claimed several Luftwaffe 
aircraft shot down. Kap Ik Milutin Grozdanović, 142.E CO, shot down a Do 17, ppor Jovan Kapešić 
a Bf 110, por Otmar Lajh a Do 17, nv IIIk Tomislav Kauzlarié a Bf 110 and damaged Ju 88 and nar Ivan 
Rehak damaged a Ju 88. Actions of other Group pilots resulted in damage to further enemy aircraft of 
which some managed to return to base and some forced landed. 

As the outcome of the first attack, VV lost 15 fighters of which three were shot down and 12 seri- 
ously damaged. Two pilots died and six were wounded. As a result, 6.LP remained with 25 serviceable 
fighters, seven in 51.VG (including three IK-3s) and 18 in 32.VG. 

The second bombing raid on 6 April was less intense. To counter this attack, three aircraft took off 
from Belgrade, and nine from Krušedol. Nv IIk Karel Štrbenk died in the engagement after claiming 
to have shot down a Bf 109 and another Ju 87 was shot down by an unknown Yugoslav pilot with 
all hands lost. Early afternoon five Ju 88 bombers were attacked by a pair of Me-109s with one of the 
Yugoslav fighters flown by nv IIIk Djordje Stojanovié sustaining damage. The last large daylight raid on 
Belgrade took place at 15:30 with peripheral parts of the city facing the brunt of the attack. Only one 
Me-109 was serviceable at Belgrade but it did not take off. Instead, 14 Messerschmitts took off from 
Krušedol. Several pilots attacked one Do 17 allegedly shooting it down, another Ju 87 was shot down 
by maj Stevan Krajinovié and three Ju 88s were damaged. Two VV pilots, ppor Dobrica Novakovié and 
nv HIE Milutin Petrov died in the attack. 

During the first day of the war, Yugoslav pilots flew each on average up to four missions and some 
aircraft flew up to five times with different pilots. A total of 23 aircraft were lost (eight shot down and 


L-7 taxiing prior to take off 
on the same day. (Djordje 
Keseljevic family) 


Me-109 fighters with and 
without large flag on the 
rudders: (top) five machines 
from 51. VG, all with White 
fuselage codes, lined up at 
Beograd Airport in May 
1940 (note the three aircraft 
with and two without rudder 
flag); (bottom) Canvas 
covered aircraft at Veliki 
Radinci auxiliary airfield in 
the summer of 1940 (both 
machines still have rudder 
tri-colour flag). (both Sime 
Oštrić) 
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Br.52 1-52 (WNr2347) at 
Beograd Airport, 18 July 
1940, with 101.E CO kap Ik 
Kosta Lekić on the far left 
and 31.VG CO maj Ilija 
Milovanovié during a con- 
versation with an unknown 
Lieutenant. The aircraft 
designation, number and 
weights are clearly visible on 
the vertical stabilizer. Note 
the original VV two-digit s/n, 
Br.52. (Djordje Kešeljević 
family via Milan Micevski) 


Another shot during the 
same occasion. Note the 
“Kosovo cross” on the 
starboard wing. (Aviation 
Museum - Belgrade) 
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15 damaged), six pilots perished and seven were wounded. A total of 22 fighters remained serviceable 
with 6.LP. 

On the next day of war, 6.LP changed tactics and instead of sending fighters in pairs, flights of five 
aircraft were ordered to take off with three of the aircraft conducting the attack whereas the other two 
acted as cover. A total of 19 Me-109s were available and these were based at Krušedol and Beograd 
and later during the day they used the wartime auxiliary airfield at Veliki Radinci. During the attack at 
10:30, three Me-109s took off from Belgrade and further five from Krušedol. Kap Ik Milutin Grozdano- 
vić managed to shoot down one Ju 87. At 15:00 nv IIIk Djordje Stojanović took off and shot down 
a Ju 88 but was wounded during forced landing. Kap Ik Milan Žunjić attacked several Ju 88s claiming 
one victory, however German records only claim one was damaged and another force landed in Ro- 
mania. Eleven Me-109 took off against a formation of Ju 87s and for the first time Yugoslav fighters 
succeeded in breaking up the enemy formation and preventing the target, a railway viaduct at Krušedol, 
from being attacked. During this encounter, VV Messerschmitts fought against 24 German Bf 109s and 


four Yugoslav pilots perished. One German Bf 109 and possibly one Ju 87 were shot down. Following 
this encounter, all remaining aircraft from 32.VG were organized in one Escadrille. 

On 7 April 6.LP Me-109 pilots claimed a total of 12 aircraft shot down, nine by 32.VG and three 
by 51.VG. A total of seven aircraft from 32.VG were lost and two from 51.VG were damaged. Six of the 
fighters transferred in the evening to Veliki Radinci airfield, with one damaged during crash landing. 
Following the relocation of aircraft to avoid destruction at the discovered airfields, 6.LP had a total of 10 
Me-109s, two at Krušedol and eight at Veliki Radinci. 

On 9 April, only six flights were conducted due to poor weather, and the next day due to the same 
reason, only eight. On 11 April, nar Vukadin Jelić managed to damage one German reconnaissance 
aircraft at 14:00. 

Due to deteriorating war situation and the rumors which circulated among the pilots that the Ger- 
man troops are nearing their position, all aircraft at Veliki Radinci, including eight Me-109s, were 
torched by their crews of 12 April. Two Me-109s from Krusedol were flown over to Bijeljina however, 
not long after their arrival, Luftwaffe Bt 110 destroyers showed up strafing the airfield and in process 
destroying the last serviceable Me-109s from 6.LP. 

31.VG with its two Escadrilles, 101.E and 141.E, relocated on 2 April to Sušičko Polje auxiliary war 
airfield north of Kragujevac. During this endeavor, only two aircraft were lightly damaged. The aircraft 
were dispersed upon arrival and well camouflaged. In the early morning of 6 April around 03:30 2.LP 
CO ppuk France Pirc ordered combat alert status whereas already on 6 April at 05:30 a Do 17P enemy 
was observed in the air nearby. At 05:55 101.E CO kap Ik Kosta Lekié ordered that two pairs of Me- 
109s take off to intercept another intruder. Por Ratko Jovčić and ppor Nedeljko Pajić from 101.E and 
rez ppor Pavle Crnjanski and nv IIIk Josif Brajner from 141. E took off, however they lost the enemy 
aircraft in the distance. 

Kap IIk Živica Mitrović and rez por Dragutin Bojović, allegedly in L-24 and L-23 respectively, took off 
towards Belgrade to confront the first wave of Luftwaffe forces. Por Bojovié was damaged in combat and 
was attacked by own forces while trailing smoke and attempting to land, only to abort landing and escape 
by parachute at low altitude. Kap IIk Mitrovié allegedly shot down two enemy Stukas, which is to this day 
unconfirmed, but was shot down in return losing his life. 

Following the order from 1.LB, at 07:30 2.LP immediately sent two patrols from 101.E, one with 
kap Ik Kosta Lekić and nar Savo Vujović and an unknown second patrol. Not long thereafter nine air- 
craft with 31.VG CO Ilija Milovanovié and nar Aleksandar Cenié in the first patrol, 141.E CO Franc 
Berginc, kap Ik Vladimir Simić and nvtè IVk Zvonimir Nikšić in the second, ppor Stanislav Kodre and 
rez ppor Pavle Crnjanski in the third and kap IIk Miloš Maksimović and por Ratko Jovčić in the fourth 
and final patrol. As these patrols arrived following the first wave, they did not make contact with the 
enemy and they returned to Kragujevac. Another ten patrol flights were undertaken by 31.VG during 
the day and during one of them ppor Nedeljko Pajić shot down a Hs 126 north-west of Paraćin. At the 
same time, the second patrol, ppor Kodre and rez ppor Crnjanski from 141.E claimed another Hs 126 in 
the same area. At the end of the day 101.E had six servicable, one damaged and two destroyed Me-109s 
while 141.E had nine servicable aircraft. 


Messerschmitt fighter pilots 
from 6.LP, Beograd Airport, 
May 1940: (left to right) rez 
ppor Boris Cijan, por Mi- 
hajlo Nikolić, rez por Miloš 
Drakulić, kap IIk Brativoje 
Urošević, maj Ilija Milova- 
nović, nar Savo Vujović, kap 
Tik Boško Šuković, unknown 


NCO, unknown officer, 


nv IIIk Viktor Ulčar, rez 
kap IIk Aleksandar “Aca” 
Stanojević, kap IIk Miloš 
Žunjić, unknown officer, 
and nv IIk Karel Strbenk. 
(Mihajlo Nikolié family via 


Boris Ciglic) 
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Me-109 fighters of 3.PS 
(from left) L-13, L-83 and 
L-2, Niš Airport, near Me- 
dosevac, early August 1940. 
Note that aircraft have no 
wing armament. (Stanislav 
Džodžović via Predrag 
Miladinović) 


Belly landing by kap Tik 
Miloš Žunjić during transfer 
flight from Beograd to Crve- 

na Crkva, 1 August 1940. 
The pilot forgot to lower un- 
dercarriage legs of his 2543 
1-46. Note that the EvBr and 
L-code were not analogous. 
(Miloš Zunjié family) 


During their use the Me-109 
fighters suffered frequent 
landing gear breakage. Here 
2571 L-88 from 101.E 
suffered a landing accident 
with rez por Milos Drakulié 
at the controls at Beograd 
Airport in September 1940. 
(Šime Oštrić) 


Another shot of 2571 L-88 
accident during training 
practice of rez por Drakulić, 
(Aviation Museum — Belgrade 
via Milorad Ristić) 
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On 7 April, both Escadrilles performed only patrol flights due to lack of orders from the 2.LP CO and 
ocassionally chased German Hs 126 which were out on reconaissance missions. 

Due to the rapid advance of German armoured columns, 2.LP received orders on 8 April to strafe the 
enemy armour coming through Kačanik gorge, but 2.LP CO issued an order for 31.VG to maintan patrol 
flights, while 52.VG was to attack German armour. As a result, 101.E and 141.E continued patrols but en- 
countered no enemy aircraft. The next day, poor weather conditions prevented any further flights. 

Due to the spread of rumors that the German troops have reached Kragujevac, on 10 April 31.VG 
Messerschmitts were torched at Sušičko polje airfield near Kragujevac, sealing the fate of the last 14 ser- 
viceable aircraft. Another two aircraft which were damaged, L-53 and L-74, were not destroyed and were 
captured when the German forces finally arrived. 

The Mostar-Kosor based 3.PS fighters, Me-109 L-2 with kap Ik Zlatko Stipčić and L-13 with nar 
Blagoje Grujié along with three Hurricanes, engaged in the morning of 6 April 11 Cant. Z1007bis 
bombers from 35? Stormo which were guarded by 12 Macchi C200 from 370* Squadriglia. Messer- 
schmitt pilots did not score any hits but the Hurricane pilots claimed two Italian aircraft. Following 
combat, pilots returned to their airfield which was flown over now by German forces which bombed 
Rajlovac with 22 Ju 88As from Stab and III./LG1 escorted by 15 Bf 110s from III./ZG.26. Nar Grujić's 
Me-109, with no ammunition left, was hit by the attacking Bf 110s and trailing smoke he managed to 
dive and avoid further attempts to get shot down. L-2 and L-13 took off again along with a Hurricane 
around 11:30 to face the Italian bombers. Nar Grujié scored a victory against a Cant from 261" Squad- 
rilia while kap Ik Stipčić damaged another bomber from 260*. Grujié's Me-109 was heavily damaged 
with over 100 hits but the pilot managed to land the aircraft, which was damaged too extensively and 
was used as a decoy throughout the remainder of the war. During the last attack of the day around 
14:40, L-2 with kap Ik Stipčić at the controls damaged a Ju 88A from 8/LG1 which crash landed at its 
airfield. Kap Ik Stipčić was bounced on landing by one Bf 110 and incurred only slight damage which 
was repaired the next day. 

On 7 April there are no recorded actions by aircraft from 3.PS but on the next day kap Ik Stipčić took 
off in L-2 again to intercept a low flying aircraft, fortunately without attacking it as it was a friendly 
Savoia Marchetti SM.79 from 7.BP 212.E. The same pilot intercepted friendly Savoias from 7.BP on 10 
April which were coming in for a landing at Mostar and again broke off the attack once he recognized 
them. Due to the worsening war situation and the Croat rebels which took charge of Mostar, further 
flights on that day by 3.PS were not possible until 12 April when loyal troops temporarily freed the city. 
Kap Ik Stipčić in L-2 and nvtè IVk Franc Godec in a Hurricane took off to find the alleged Italian mo- 
torized column. Stipčić returned to Mostar while Godec was shot down while trying to attack a Ju 88. 

The last operational VV Me-109 L-2 was damaged beyond repair on 13 April during the Italian at- 
tack by seven Ju 87s from 208* Squadrilia, C200 from 150? Gruppo and FIAT CR.42 from 160? Gruppo. 
The remains of these aircraft along with the remains of other VV aircraft were moved upon capture of 
the Mostar Airport by the Italians to one of its hangars. 

A total of 23 Me-109s were lost in combat and seven in accidents, one in friendly fire incident and 
21 were torched by own crews to prevent capture by the advancing German forces. At the end of the 
war, a total of seven VV Me-109s were captured by Germans. Four were captured at Krusedol, including 
W.Nr.2188 and W.Nr.2400, three at Sušičko Polje including W.Nr.2323, 2348 and 2414 as well as four 
fuselages at VTZ Kraljevo including 2519 and 2526. L-2 was captured by the Italians and was used as 
a source of spare parts to complete a German example of the same fighter, which they discovered at an 
unknown location. 


L-81 from 141.E shown 
here following a landing 
accident at Beograd Airport 
on 13 September 1940 with 
por Djordje Keseljevié at the 
controls. (Djordje Kešeljević 
family via Milan Micevski) 
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VV Me-109 - Order of Battle 6 April 1941 


1.LB (CO puk Dragutin Rubčić) 2 Me-109s 

6.LP (CO ppuk Božidar Kostić) 

51.VG (CO maj Adum Romeo) 

Beograd Airport 1 P.630, 1 P.631 
102.E (CO kap Ik Miloš Žunjić) 9 Me-109s 
161.E (CO kap Ik Todor Gogić) 3 IK-3s 
162.E (CO kap Ik Sava Poljanec) 3 IK-3s 
17.AČ (CO kap Ik Mihailo Djordjević) e 

32.VG (CO maj Danilo Djordjević), 1 Me-109 

Krusedol auxiliary war airfield 
103.E (CO kap Ik Ilija Vlajić) 7 Me-109s 
104.E (CO kap Ik Borivoje Markovié) 7 Me-109s 
142.E (CO kap Ik Milutin Grozdanovié) 7 Me-109s 
16.AC (CO kap Ik Josip Helebrant) " 

2.LP (CO ppuk France Pirc) 

31.VG (CO maj Ilija Milovanović), 1 Me-109 

Sušičko polje auxiliary war airfield near Kragujevac 
101.E (CO kap Ik Kosta Lekić) 8 Me-109s 
141.E (CO kap IIk Franc Berginc) 10 Me-109s 


15.AČ (CO kap Ik Jovan Miljković) E 
| 3.PS (CO maj Vladimir Tihomirov) 


= . 4 Hurricanes Mk.I 
2"4 Detachment, Kosor auxiliary war airfield near Mostar 
2 Me-109s 


VV Me-109 in 1941 April War (reconstruction) 


3LVG | 101E | 141E | 32.VG | 103.E 
L-16 = 
i L-25 
Me-109 |L55** . li l4 wi NE 10 Les 
fighters  |+1 unk L33 E L-82 L4 7 Me-109s L45 
5 i +8 unk. L-46 
i L-54 
” +2 unk. | 48 mik. 
1 1 7 7 E 9 


Operational Me-109: 54 
* Black L and White 33; ** all White; unk. - unknown code 


VV fighter pilots lost flying the Me-109 during 1941 April War* 
Rank, name and surname, role Unit Date and place of death 
kap Ik Živica I. Mitrović 31.VG, 2.LP 6 April (L-24), Belgrade 
kap Ik Milos T. Zunjié CO 102.E | 51.VG, 6.LP 6 April (L-25), Pančevo | 
por Dobrica R. Novakovié 6 April (L-35), Pančevo 
| av Ik Karel F. Strbenk 6 April (L-55), Glogonjski rit 
kap Ik Miha T. Klavora 7 April (L-26), Irig 
ppor Jovan D. Kapesic 32 VG 61? 7 April, Beška 
nv IIIk Vladimir Z. Gorup dx 7 April (Br.2505/L-5), Gardinovci 
nv Ik Milutin L. Petrov 6 April, MIA i 
nar Milivoje M. Bošković 7 April, Kovilj 
nvtè IVk Branislav S. Todorović 7 April, MIA 
* Belgrade defense. 


Camouflage and Markings 
Type designation 


The official VV designation was simply Me-109. Other designations such as Me-109E, Me-109 DB 
1100 KS, Meseršmit (Messerschmitt) 109 and Meseršmit Me-109 were sometimes used, while the aircraft 
was nicknamed Meser (Messer). 


Ferry registrations and c/nos 


During the ferry flights, German factory applied codes were covered with washable paints and over 
them a German civilian registration codes in the form of a Black coloured stickers were applied to both 
the fuselage and the wing undersides. 

From the delivered Bf 109s, some were ferried over by air and some were delivered by rail. The fol- 
lowing ferry registrations are known: D-IWKU, D-IYUA, D-IYUB, D-IYUI, D-IYUL, D-IYUM, D-IYUN, 
D-IYUR, D-IYUI, D-IYUU, D-IYUY, D-IYWD, D-IYWI, D-IYWZ, D-IYY], D-IYYN and D-IYYP. Informa- 
tion concerning the W.Nr. is also very scarce and from the available documents only partial reconstruc- 
tion of WNr., ferry registration and code numbers are available. 


Serial numbers and Codes 


Me-109 aircraft had factory applied serial numbers, starting with Br.1, and code numbers, starting 
with L-1 painted in Schwarz RLM 22. The L codes indicated fighter aircraft (L - JToeay or fighter). In 
accordance with the contract, the numbers L-1 to L-100 were reserved and Germans used them for the 
delivered aircraft. 

From the beginning of 1940, new EvBr (starting from 2501) were assigned while retaining the orig- 
inal L numbers. Few numbering exceptions took place, specifically where L-33 had Black letter L and 
White number 33 and L-4 which had all White letters and numbers. 

On the port side of the vertical stabilizer, as was the usual practice of the VV at the time, aircraft 
specifications (VV designation and aircraft weights) were applied in Black letters. 


Insignia 


In accordance with standard German export practices at the time, the aircraft had a large German 
flag and swastika applied across the vertical stabilizer and the rudder. VV insignia (standard *Kosovo 
cross") was factory applied, by Yugoslav specification, initially on four wing positions whereas later, 
asymmetrical insignia were applied although this was not followed in practice on all aircraft. There 
were many machines with insignia on the port wing upper side and two *Kosovo crosses" under the 
both wings. The first delivered aircraft carried a large Yugoslav Blue-White-Red tri-colour on the rudder 
which was later painted over. 


Pilot kap Ik Kosta Lekié 
CO 101.E posing with two 
Me-109 in a hangar at 
Beograd Airport. (Mario 
Hrelja) 
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Two W Me-109s: (top) 
ground crew sitting on 87 
octane fuel barrels with L-68 
in-the background (Robert 
Čopec); (bottom) L-65 at 
Beograd Airport with pilot 
kap Ik Josip Helebrant in 
the cockpit. (Šime Oštrić) 
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Tactical markings 


During the April War, to better distinguish the friendly Me-109s from the German ones, the aircraft 
of 141.E as of 7 April had White coloured circles hastily applied around the VV insignia on the wings 
surfaces and had the entire rudder painted White as well. 


Stencils 


Analogous to the Luftwaffe standard, Yugoslav Me-109s carried the factory applied service inscrip- 
tions in Serbian language, specifically in Latin letters. These included: NE DIRAJ (do not touch), NE 
GAZI (no step), ZA RUKU (for hand), DIZI OVDE (lift here), OVDE PODUPRTI (support here) and so 
on. In accordance with the same standard, fuel access openings were marked with Yellow triangle out- 
lined with a White line. 


Camouflage scheme 


All VV Me-109 fighters had their camouflage applied at the factory prior to delivery. Standard cam- 
ouflage consisted of German Schwarzgrün RLM 70 applied on topsides and propeller blades and Hell- 
blau RLM 65 applied on the undersides. The trimmers on the ailerons and elevators were painted in 
Weinrot RLM 28. 


Aircraft Characteristics* Messerschmitt Bf 109 E-3a (VV Me-109) 

Quantity used: 173 

Crew: 1 

Years of Service: 1939-1941 

Span: | 9.9 m (324 ft) 

Length: 8.8 m (28.7 ft) 

Height: 3.4 m (11.2 ft) tail up 

Wing area: 116.4 m? (176 ft?) 

Engine: | One 1,175 mhp (1,159 hp) Daimler Benz DB.601Aa 

Empty weight: 2,010 kg (4,432 Ib) 

Loaded weight: 12,610 kg (5,755 Ib) 

Maximum speed: 570 km/h (354 mph) at 5,000 m (16,405 ft) 

Cruising speed: 338 km/h (210 mph) —— 

Service ceiling: 11,000 (36,091 ft) 

Climb to 6,000 m: 6 min18s 

Range: 660 km (410 ml) 

Armament:** Two synchronized 7.92 mm RB (Rheinmetall-Borsig MG.17) machine guns and two 20 mm 
M.39E.K. (Oerlikon FF-K) cannon in wings 


* Specification mainly according to the official VV Me-109 Manual, 1940. 
** One of the four prototypes of the Mikron-built (Jansen-Matović designed) “H 24x2” bomb racks for 24 2kg anti-personnel 
bombs was experimentally tested on one VV Me-109 fighter. 


Yugoslav Me-109 (Bf 109E-3a) W.Nr. (known data)" 


Code/ Code/ 
WNr. EvBr EvBr 
Registration Registration 
2179 2501 T L-1 unknown 150 | 
2181 2502 L-2 unknown L-52 
2182 2503 L-3 2348 
unknown 
unknown unknown 
unknown 


2368-2370 


2187 2508 2391 unknown 
| 2188 2509 L-9 2393-2398 unknown 
2314 unknown 2400-2402 unknown 
2315 unknown unknown 2410-2413 unknown unknown 
2317-2321 unknown unknown 2414 unknown L-74 
2322 unknown D-IYWD 2415 unknown 
2323-2327 unknown unknown 2416 unknown unknown 
2329-2333 unknown unknown 2483-2485 unknown unknown 
2334 unknown D-IYYN 2498-2500 | unknown unknown 
2335 unknown L-27/D-IYYP 2502 unknown unknown 
2336-2342 unknown unknown 2503 unknown unknown 
2343 unknown L-48 “| 2505-2507 unknown unknown 
2344 unknown L-49 


* According to Boris Ciglić, Dragan Savić, Milan Micevski and Predrag Miladinović book Messerschmitt Bf 109 The Yugoslav 
Story Volume I, 2016. 


Some details of one fight 


Generally, Me-109 was the only VV fighter type in April 1941 equipped with a radio set. During the 
April War VV Me-109 equipped units were assigned the following call-signs for radio communication: 
all Escadrilles from 32.VG were Jastreb (Hawk), 101.E was Sivi Soko (Peregrine Falcon), 141.E Beli Orao 
(White Eagle) and 102.E Strela (Arrow). During actual radio-communications two of the call-signs were 
shortened often to Soko and Orao and sometimes, they were only called out by the code number. 

Excerpts from radio-communications between kap Ik Živica Mitrović and rez por Dragutin “Mlad- 
ja” Bojović during a combat flight in the early morning of 6 April 1941 (as witnesses listening from the 
other radio-stations remembered) are as follows: “...31* Aviation Group, ground radio-station: Come 
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Nv Dk Djordje Stojanović 
in a White flying suit posing 


in front of his fighter, He was 
the top-scoring W fighter 
pilot with four claimed kills 
(one was shared with kap Ik 
Todor Gogić). (Aviation 


“Farma” Marković is sitting 


Museum — Belgrade) 


Pilot kap Ik Borivoje 


in the cockpit of 1-23, 


while 7.9 mm RB (MG-17) 


machine guns are re-armed 
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by a mechanic. 
(Aleksandar Ognjevic) 


back urgently Germans are bombing Kragujevac... Mitrovié: That's a bluff. We will return. We are 
heading to Belgrade... Bojović: Zivica look out towards the northern horizon, maybe it is German?... 
Mitrović: Of course it is... Bojović: Shall we report to the Commander?... Mitrović: Do you believe that 
Regiment HQ did not learn of the attack?... Follow me, we will attack! 23", 24" here, can you hear me? 
Ready for attack!... Bojovié: I understand. Ready for attack... Mitrović: Weapons are armed! Stukas over 
Kalemegdan, did you see?... Bojović: Yes, yes, I see... Mitrović: Cover me, Pm attacking!... Heh, watch 
now!... 234 answer to me? Pull the stick toward yourself! 23"... bail out! I will cover you...” 

According to the memories of maj Djordje Lukić, Kragujevac's 652.AA battalion CO during the April 
1941, who listened from his unit radio station the communication between 31.VG fighter pilots in the 
air and their ground radio station: *... Enemy group with eight aircraft is heading from Belgrade... We 
are over Arandjelovac. We located the enemy group. We are regrouping for an attack. We are attacking! ... 
Rough fight! They outnumber us! ... One enemy aircraft shot down! It seems that the pilot survived. The 
parachute opened! ... Go ahead! Sivi Soko patrol is coming... Groups were broken but continuing to hold 
in the southern direction. We are fighting one against two!... Reinforcements from fighter protection! 
One enemy aircraft again shot down! Enemy changed direction: to the west then towards the north! ... 
Let Escadrille come back because they are running out of fuel! ... Patrol keeps chasing! ... Get out and 
return: 15, 10, 8, 4 minutes!”. 


L-68 in between flights. 
Note the engine hand crank. 
(Robert Copec) 


Nar Aleksandar Janković, 
flying instructor of 3.PS, at 
Kosor auxiliary war airfield 
near Mostar next to L-13 
in late March 1941. The 
machine in the background 
is L-2 (via Milan Micevski) 


Three pilots from 102.E, 
Jasenica-Mostar, late 1940: 
(left to right) Unit CO kap 
TIk Miloš Zunjié, por Milan 
Skendžić and nar Savo Vujo- 
vic. (Miloš Žunjić family) 
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Remains of totaly destroyed Me-109 fighters from 141.E 31. VG 2.LP at Sušičko Polje auxiliary war airfield near Kragujevac, immediately after the April War: (top) 
Nowly introduced tactical markings (hastily hand painted White rounded area around the "Kosovo cross") on aircraft from 31. VG are clearly seen on the top of the 
port wing. (Miloš Milosavljević); (bottom) Wehrmacht soldiers looking at the sad remains (note the insignias surrounded in White colour on the upper side of the 
port and lower side of the starboard wings). (Boris Ciglic) 
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The curious Wehrmacht 
soldiers of 10. Panzer Regi- 
ment look at the remains of 
the destroyed W Me-109 at 
Veliki Radinci auxiliary war 
airfield on 12 April 1941. 
Seven Me-109s, three IK-3s, 
six Hurricanes and sole 
IK-2 and a captured Bf 110 
were amongst the aircraft 
destroyed by retreating crews 
hours before German troops 
arrived. (Djordje Nikolić) 


Hungarian officer carefully 
inspected captured VV Me- 
109 2515 L-15 at Krušedol 
auxiliary war airfield 
following the April War. This 
machine was damaged on 

7 April and survived the war. 
Note the absence of wing 
cannons. (Military Museum 
- Belgrade) 
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Potez 63 


Aft view of Potez 63 showing 
the FAREY registration in 
standard large Black letters 
across both the port and the 
starboard wing. This photo- 
graph was most likely taken 
in France prior to delivery to 
W. (MMP) 
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Background 


During the 1930s, the military and aeronautical cooperation between France and KJ almost entirely 
stopped. At the beginning of 1937 the French offered their Potez 63 fighters to the VV. At the time, the 
order never materialized however at the end of 1937 a contract was finally signed for the acquisition of 
Potez 63s. The low level of cooperation between the KJ and the Republic of France was evident from the 
fact that the French aeronautical industry displayed only two Hispano Suiza 14Aa engines at the First 
International Air Exhibition at Belgrade held between May and June 1938. The French defense industry 
was maximally involved in the production of aircraft for the French Air Force and as a result VV could 
not rely on any substantial orders between 1937 to 1939. As soon as World War II began, the possibility 
to place any orders from France completely disappeared. The only countries in Europe which were still 
receiving aircraft from France were Finland and Turkey. 

In spite of the war situation, France managed to deliver to the Kingdom 54 Renault R-35 tanks in: 
April 1940, two Potez 63 heavy fighters and two out of 30 Gnóme et Rhóne 14N 38/39 radial engines 
intended for use in the Yugoslav twin engine IK-5 fighter. As a result, Potez 63 was the only modern 
French aircraft in VV service before the beginning of World War II. 

It is interesting to note that the French proposed to the KJ a joint license production of some of the 
modern French aircraft types, both for domestic and French needs. This unofficial offer was received 
coincidentally on the day of the German invasion of France by the General Manager of Ikarus A.D. 
Dimitrije P. Konjovié and engineer Dušan S. Brakus. As France fell in June 1940, this prospect was never 
materialized. 

Also, the delivery of the promised 25 Morane Saulnier MS.406 C1 fighters never materialized because 
at the time of the planned delivery in the spring of 1940, France had no means to fulfill the obligation. 


Development and production 


Potez 63 was developed by a legendary French factory Avions Henry Potez as a response to the Specifi- 
cation issued on 31 October 1934 which required a twin engine multi-purpose light defense multi-seater 
(multiplaces légers de défence). The main designers working on this project were engineers Louis Coroller 
and André Delaruelle. The first prototype, Potez 63 Ne1 c/n 4330 powered by 580 mhp Hispano Suiza 


radial engines, took of on 25 April 1936. The same year, the French aeronautical industry was national- 
ized and as a result on 23 December 1936, concern S.N.CA.N. (Société Nationale Constructions Aéronau- 
tiques du Nord) was created amalgamating five factories which included Potez factories at Méaulte and 
Sartouville. The new entity continued the development, hence the second prototype, designated Potez 
631 C3 Ne01 c/n 4530, was completed and flew on 15 March 1937. This machine used somewhat less 
powerful Gnóme et Rhóne radial engines since this make was preferred by the French Air Force. 

Interestingly, engineer Corroler, Technical Manager of SNC AN. published in 1939 an article in Yu- 
goslav Aviation Yearbook. Titled as “Testing of Aircraft Characteristic in Flight" the article described test 
procedure conducted on Potez 630 Ne1 with loaded weight of 3,790 kg. With elegant lines, good handling 
characteristics and excellent flying qualities, the Potez 63 proved it possesses multi-role capabilities. 

The total production according to different versions included 88 Potez P.630 C3 (Triplace de Chasse) 
fighters, 215 P.631 C3 fighters, 71 P.633 B2 light bombers (Bombardement Biplace), 61 P.637 A3 (Armée 
Triplace) reconnaissance aircraft and 863 (of 1514 ordered) of the new Potez 63.11 A2 reconnaissance 
models. S.N.CA.N. also received orders for 58 aircraft from five countries: China (four P.631 C3 and five 
P.633 B2), KJ (two P.630 C3, one P.631 C3), Romania (20 P.633 B2), Greece (24 P.633 B2) and Switzer- 
land (one P. 630 C3 and one P.633 B2). By August 1939 only 36 aircraft were exported to four of the 
countries: Switzerland received two, KJ one, Romania 20 and Greece 13. Additionally, Czechoslovakia 
expressed interest to produce the C3 version under license as Potez 636, but this never took place due to 
annexation by Germany. After the beginning of World War II, France did not export any Potez 63, the 
only exception being one machine delivered to the KJ. 


Potez 630 C-3 FAREY just 
after delivery to W. The 
aircraft arrived in overall nat- 
ural Aluminum livery with 
only the Black registrations 
applied in standard positions. 
Behind it is VV Dornier Do- 
17Ka-1 bomber. (Aviation 
Museum — Belgrade) 


Yugoslav Potez 630 C-3 after 
delivery, still in overall Alu- 
minum with Black Hispano 
Suiza license-built Hamilton 
propellers with two thin 
stripes and a Hamilton logo. 
Note that engine cowlings 
are off and that the aircraft 
is undergoing maintenance, 
Two engineers are standing 
in front of the machine, 
OFEMA Belgrade represent- 
ative Dušan S. Brakus (the 
second from the right, with 
the hat) and Borislav V. Mi- 
lojević from KV (the second 
from the lefi). (Aviation 
Museum — Belgrade) 
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Potez 631 Br.2072 covered d n 


with branches at Veliki Rad- 
inci auxiliary war airfield 
during a deployment in the 
summer of 1940. Pilot kap 
Dk Dimitrije Lešćenko is seen 
here sitting beneath a sun 
cover. Note Black VV s/n 
2072 on the vertical stabiliz- 
er and “Kosovo cross” on the 


under side of the starboard | 


wing. (Šime Oštrić via 
Ognjan Petrovic) 
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Introduction into VV service 


The first mention of Potez 63 in the KJ was in mid-1936, when this type was first considered by the 
VV acquisitions committee which looked for a modern bomber aircraft type. From five contending air- 
craft, three were French, and one of them was a bomber version Potez 63 B2 which was at that point still 
under development. At the time, this Potez type was not selected and the idea was shelved until the next 
year. It is interesting to note that Aviation Herald no 11/1936, published a short text with description, 
data and three view drawings of Potez 63, only 6 months after the prototype took off. 

In the mid 1937, the KJ expressed interest for a new Potez twin engine aircraft. Accordingly the 
French sent on 20 October 1937 a quote for a three-seat fighter (C3) and two-seat bomber (B2) versions. 
In addition to the aircraft, the quote included also all relevant equipment and weapons. The KJ was 
given permission to place an order for a small number of aircraft and on 31 December 1937 a contract 
was signed with S.N.CA.N. Unfortunately, it is unknown how many aircraft were ordered. It is possible, 
as stated in the report listing condition and aircraft orders issued on 26 September 1938, two Potez 63 
were in delivery process while the order included as many as 27 “battle multiplaces”. Obviously, this 
quantity corresponded with VV plans to form new destroyer equipped aviation group. 

All of the official correspondence between the KJ and France relating to the aircraft purchase was 
conducted by Belgrade branch of the French export institution O.F.E.M.A. (Office Francais d'Exportation 
de Matériel Aéronautique), which was based in Paris. This branch began working in Belgrade in 1938 and 
its representative was Yugoslav engineer Dušan S. Brakus. 

A whole year has passed until the contract was fulfilled. As late as the end of December 1938, French 
CRAS (Centre de Réception des Avions de Serie - Center for Series Aircraft Reception) at Méaulte factory 
conducted testing of two Potez 63s destined for the KJ. A total of 44 Potez 630s and 28 Potez 631s were 
delivered until the end of 1938 to the French fighter units. The first of the two aircraft, Potez 630 C-3 
Ne1 Y (c/n 4530) was assigned registration code F-AREY and it arrived to the KJ at the beginning of 1939 
with pilot Lepreux at the controls. The French registration was used only for transfer flight and was 
removed upon delivery. In accordance with the factory practice, the aircraft was given designation Potez 
630 C-3 Ne1Y, where Y stood for Yougoslavie. On 19 April 1939 S.N.CA.N. invoiced the expenses for 
l'avion Potez 63 C3 no 4530 complet no 1 with Hispano Suiza type 14Ab engines No8565 and No8566 
with the value of the aircraft on the invoice listed at 8,778.10 British pounds. This aircraft featured dual 
controls, which were a Yugoslav requirement. 

The second aircraft, c/n 4531, was assigned registration F-AREZ, and it unfortunately crashed on 9 
January 1939 near Villacoublay during the last technical check flight prior to delivery to KJ. At the time 
of the crash, the aircraft was flown by pilot R. Letierce and the event was documented with a photo of 
the crash in the daily newspaper Le Progrès de la Somme on 10 January as the crash location was close 
to pilot's birth place. Its engines were repaired and were used on the new machine, c/n 4971, built for 
KJ as a replacement. On 17 October a letter from Paris was received stating that the second Potez 630 
will be shipped out and a month later, on 19 November, a telegram was received that the first flight 
took place, followed by another telegram on 23 November that the aircraft will be delivered as long as 
overall testing proves satisfactory. On 4 December 1939 S.N.CA.N. received a certificate from the French 
authorities for Potez 631 C-3 Gnóme Rhóne No4971 avion No2Y with engines No20078 and No20079. 
After numerous delays, this aircraft was finally delivered in January 1940, flown by an unknown pilot 
and with unknown civil registration code. 


VV order included one two seat training Potez, the 
pre-series Potez 630 DC Ne4 (DC stood for “double com- 
mande”). Unfortunately, even though this machine was 
manufactured to fulfill the Yugoslav order, due to start of 
World War II, it was requisitioned by the French Air Force 
and was as a result never delivered. After the war began, 
France exported only one Potez 63, the 37“ exported air- 
craft of the time and the second Potez 63 for the VV, as 
the French government forbid aircraft and weapons ex- 
ports. This aircraft was delivered in January 1940. During 
that time SNC AN almost completed the orders for Potez 
630 and 631, delivering during 1939 40 and 179 machines 
respectively. Only three machines of these two types, one 
Potez 630 and two Potez 63s, followed in 1940. The French 
Air Ministry (Ministère de l'Air) refused on 26 September 
1939 to permit the sale of Hispano Suiza type 404 (HS 
404) cannons along with 25 Morane-Saulnier MS.406C1 
fighters, however it authorized the sale of the second Potez 
63 with Gnòme et Rhòne engines and Hispano type 9 (HS 
9) cannons. VV Headquarters accepted on 6 October 1939 
HS 9 cannons instead of HS 404. 

According to the report submitted to the Yugoslav 
Minister of War and Marine on 6 April 1940, two Potez 
63s were at the time equipped with two 7.9 mm machine 
guns, collimateur O.P.L. 31M, 65 mm gun camera C Ine- 
Tir type 65A, and still lacked the 20 mm HS 404 can- 
nons. Since the French only delivered one flexible 7.9 mm 
Darne machine gun per aircraft, it is evident that the sec- 
ond (fixed) 7.9 mm machine gun installed must have been 
an M.38 (EN Browning), standard VV machine gun. It is 
interesting to note that Potez 63 was also listed in Yugo- 
slav documents as a bomber aircraft with a bomb load of 
only 200 kg. In spite of this, both VV machines were used 
solely as fighters. 

The original French documents lists the type as Potez 63, however VV used the official general 
designation Potez 63C-3, maintaining the French naming standard with the purpose and the number 
of crew. VV classified Potez 63 as ,,0eowomopuu euweced 3a euuecmpyky naweny" (twin engine multi-seat 
and multi-purpose aircraft) with two 670 mhp Hispano Suiza 14Ab 02/03 engines (at 3,800 m) or with 
two 660 mhp Gnóme et Rhóne 14M 6/7 Mars engines (at 4,000 m). Yugoslav Potez 63 aircraft were 
equipped according to the French Air Ministry's norm 2001/A, although VV machines differed from 
the French ones by having wider tires (800 x 270 mm instead of standard 800 x 200 mm), different 
onboard equipment, different gun sight and an option to carry external bomb load. Radio equipment 
consisted of S.ER. type 203 receiver-transmitter. Navigational instruments allowed the flight without 
external visibility Oxygen equipment was Gourdou type and the suits were heated with warm air. Potez 
630 had dual commands. 

Both VV aircraft were assigned to 51.VG, the unit equipped with single-engine fighters. Aircraft par- 
ticipated in dislocation exercises to auxiliary airfields and aviation maneuvers. Pilots were not too fond 
of flying them because of their take off characteristics. At altitude their performance improved. 


Potez 63 at April War 


At the time of the German attack on 6 April 1941 both Potez fighters were unserviceable. Potez 
Br.2071 (Ne1Y, Br.1) was unserviceable and remained at Beograd Airport during the war. The second 
Potez, Br.2072 (Ne2Y, Br.2), was quickly repaired, and flew over to Veliki Radinci auxiliary war airfield 
in between the two German air attacks. During the return flight to Beograd Airport on 7 April at 11:00, 
the pilot, kap Ik Konstantin Antonov, stalled the aircraft from an altitude of 40-50 m while searching 
for a place to land and crashed on the runway. Both him and his crew member, pnar Branko Čupina, 
escaped without injury, while Br.2072 was damaged. This concluded the war time use of Potez 63s in the 
Kl as both were captured by the Germans soon thereafter, remaining at Beograd Airport the entire war 
time. In April 1944, during the Allied bombing of Belgrade, Br.2071 was damaged while Br.2072 was 


The same scene and time, 

with pilot Lešćenko posing in 
front of Br.2072 (Šime Oštrić 
via Ognjan Petrovic) 
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As evident in this photo- 
graph Br.2072 remained it its 
final resting place even after 
the arrival of the Luftwaffe 
units to Beograd Airport. 
Note that the starboard wing : = : 
carries the “Kosovo cross” Wi ME S SE e pum 
insignia on the upper side, i 
contrary of the standard 
practice. (Djordje Nikolic) 


destroyed. The damaged Potez was discovered on 22 October 1944 during the liberation of Belgrade. Ac- 
cording to the eye witness reports, it remained at Beograd Airport for another year or two after the war 
after which it was scrapped. Engineer Ljubiša Djordjevié as a mechanical engineering student attended 
internship at Zemun and he recalls that in the beginning of the 19505 the fuselages of Bristol Blenheim 
and Potez 63 were still present there. Students called those remains which they were getting taught on 
„Bristol Blenheim class“ and ,,Potez 63 class“. 


General factory designation was Potez 63 C-3 (Potez Type 63 C3), while two versions were designat- 
ed as Potez 630 C-3 and Potez 631 C-3. In VV service both types were commonly known as Potez 63 (as 
written on the rudder) or more detailed, Potez 630 C3 and Potez 631 C3. 


tassi 
Žerlal numbers 


Potez 630 and Potez 631 were delivered with factory applied c/nos Ne1Y and Ne2Y respectively. Origi- 
nally VV serials Ne1 (Br.1) and Ne2 (Br.2) were changed in 1940 to EvBr 2071 and 2072 and were applied 
to the outer rudder sides, directly over the camouflage, in the form of Black numbers 2071 and 2072. 


Front view of Potez 630 

C-3 Br2071 along with 
other captured VV aircraft at 
Beograd Airport. Note that 
this Hispano-Suiza equipped 
machine (recognizable by the 
air intakes on the upper side 
of the engine cowlings) was 
camouflage painted when it 
entered the 1941 April War. 
(Jan van den Heuvel) 


Br.2071 was unserviceable 
| prior to April War and it 
remained grounded during 
the entire conflict. It was 
captured at Beograd Airport. 
Camouflage patches are vis- 
ible despite the poor quality 
of the photo. Note the black 
s/n on the vertical stabilizer 
and the “Kosovo cross” on 
the upper side of the port 
wing. (Boris Ciglic) 


Captured Potez 630 C-3 
Br.2071 (ex No1) in front 

of one of the hangars at 

|. Beograd Airport. In the back- 
| ground is DH Dragon Rapide 
belonging to the Aeponym 
(Aeroput Airlines), Yugoslav 
| fllag-carrier. The photo was 
taken in the late spring of 
1941. (Aviation Museum - 
Belgrade) 


Starboard wing of Potez 631 
2072, which is lying on its 
ioutlage belly clearly shows "Kosovo 
cross" on the upper side. 

Both Potez 63 aircraft were delivered in overall natural Aluminum with only the Black code letters Camouflage patches are also 
applied on the fuselage. visible. Note the damaged 

Later in 1940, both VV machines were painted in the newly introduced three colour-camouflage Spartan Cruiser YU-SAN 
scheme with Dark Green, Dark Brown and Ochre on the top and Light Blue Grey on the bottom. As without undercarriage legs in 
Potez 63 had similar dimension and form of wing plan, VV adopted the similar camouflage patches as the background. (Jan van den 
were on Yugoslav Dornier Do-17K bombers. Heuvel) 


= a0 


Potez 630 Ne1Y arrived in the country 
with French civil registration F-AREY ap- 
plied on four positions in Black. The reg- 
istrations on the wings were split, with 
F-A applied on the port and the remain- 
ing three letters on starboard side. Black 
letter F was set on vertical tails, while 
rudders were free from any markings. 


Abi 
VlarKII 


After the arrival of Potez 630, Yugo- 
slav state flags were applied over both 
sides of both rudders with VV Black ti- 
tles in three rows (Potez 63 Nel) while 
letters F on tail were removed. 

The national markings, “Kosovo 
cross” insignias, were applied on Potez 
630 Br.1 (later 2071) in four wing posi- 
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tions. Potez 63 Br.2071 had standard VV asymmetrical insignias applied on the top of the port wing and 
bottom of the starboard wing at the time the machine was camouflage painted. 

The second machine, Potez 631 Br.2072 carried asymmetrical insignias as well, but contrary to 
the regulators, applied on the top of starboard wing and bottom of the same wing. Interestingly, both 
*Kosovo crosses" had the same 100 cm diameter. 

Standard VV tail stripes (the so-called *war flags") were not applied to these machines. 


Wo 


EvBr Note 


VV designation an al 


Nol 2071 ` ` With dual controls 
Ne2 2072 Standard P.631 C3 with different onboard equipment 


Potez 630 C-3 Ne1Y 


Potez 631 C-3 


Aircraft Characteristics Potez 63 (Potez 630 C-3) 


Quantity used: One 

Crew: 3 

Years of Service: 1939-1941 

Span: 16.0 m (52.5 ft) 

Length: 11.1 m (36.3 ft) 

Height: 3.6 m (11.9 ft) 

Wing area: 32.7 m? (352 ft) 

Engine: Two 670 mhp (660 hp) Hispano Suiza 14Ab 02/03 


Empty weight:* 2,450 kg (5,402 Ib) 


| Loaded weight:* 3,850 kg (8,489 Ib) 
460 km/h (286 mph) at 5,000 m (16,404 ft) 
9.2 m/s (30.18 ft/s) 
Service ceiling: 6,000 m (19,686 ft) I 
Range: 1,220 km (758 ml) 


One flexible 7.9 mm Darne (Darne A.T.D type “tourelle”) machine gun facing rearwards and one fixed 
7,9 mm M.38 (FN Browning) machine gun facing forward 


Armament: 


“ Interestingly, different weight values for Hispano Suiza powered Potez 63 C3 were given in Vazduhoplovni glasnik No9/1938 and 
No3/1939: empty weight 2,814 kg (6,205 Ib), loaded weight 4,066 kg (8,966 Ib) and maximum allowed weight 4,400 kg 
(9,702 Ib). Fuel weight was 660 kg (1,455 Ib), while payload of 592 kg (1,305 Ib) consisted of crew 261 kg (575 Ib), weapons 
and ammo 237 kg (523 Ib), radio equipment and other 94 kg (207 Ib). 


Aircraft Characteristics Potez 63 (Potez 631 C-3, nicknamed Potez-K) 


— 
Quantity used: One 
Crew: 3 
Years of Service: 1940-1941 E 
16.0 m (52.5 ft) 
11.1 m (36.3 ft) 
3.6 m (11.9 ft) 


32.7 m? (352 f£?) 

Engine: Two 660 mhp (651 hp) Gnóme et Rhóne 14M 6/7 Mars 
Empty weight:* 2,450 kg (5,402 Ib) 

Loaded weight:* 3,760 kg (8,291 Ib) 

Maximum speed: 442 km/h (275 mph) at 4,500 m (14,764 ft) 

Rate of climb: 9.2 m/s (30.2 ft/s) 

Service ceiling: 6,000 m (19,686 ft) 

Range: 1,220 km (758 ml) 

One flexible 7.9 mm Darne (Dame A.T.D type “tourelle”) machine gun facing rearwards and one 
fixed 7,9 mm M.38 (FN Browning) machine gun facing forward I 


Armament: 


* The same monthly reviews gave also different weights for Gnome-Rhone equipped Potez 63 C3: empty weight 2,664 kg (5,874 
Ib), loaded weight 3,916 kg (8,635 Ib) and maximum allowed weight 4,400 kg (9,702 Ib). Fuel weight and payload were the 


same as the values of P.630. 
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Rogozarski R-313 


Background 


RogoZarski R-313, a twin engine reconnaissance fighter and light bomber aircraft, was without 
a doubt, in all meaning, the best design created by engineer Sima L. Milutinovié and one of the best 
Yugoslav concepts prior to World War II. Project was officially classified as ,,deomomopuu pamHu aeuon 3a 
guwecmpyxy ynompe6y Maree monaorce" (light weight twin engine multi-purpose aircraft) and ,,0eowomopnu 
aeponnan modepre Konyenyuje u mare monaoice, a ca 0060/60 BenuKOM Opsunow Koja uma Gumu nocmuenyma ca 
penamueno cnabujum momopuma” (light weight twin engine modern aircraft with sufficiently high speed 
which must be attained with less powerful engines). With clean aerodynamic lines and modern wooden 
construction, the R-313 exhibited fighter like maneuverability and was in speed, rate of climb and take 
off distance approaching the performance of modern fighter aircraft of the time, having exceeded the 
performance of foreign destroyer types. All in all it was a reputable aircraft, in spite using the low power 
engines. It was the last design to join the VV Headquarters' competition for twin engine multi-purpose 
aircraft, as Ikarus and Zmaj factories at the time have already advanced in their work on Orkan and R-1 
bi-motors respectively. 


Prototype design 


At the very beginning of the project, the aircraft was assigned a designation SIM XV, which naturally 

Head on view of the Ro- followed the numeration of the last completed floatplane project, SIM XIV, by the same designer. In 

gožarski R-313 wind tunnel spite of this early designation, the VV Headquarters requested that the name be changed to one which 
model, which was sent to was coded for security reasons, hence the aircraft was re-designated R-313. 

Warsaw for testing. (1939 Engineer Milutinovié, one of the most successful Serbian aircraft creators, technical manager and 

Yugoslav Aviation Yearbook) chief designer of RogoZarski A.D. factory, had the intent to create a light weight aircraft, with less pow- 


| 
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erful engines which would make it very economical to manufacture and exploit, while at the same time 
ensuring that its performance met the requirements. At first, he evaluated the total load the aircraft was 
required to carry while taking special care about the weight to load ratio. Thereafter, he selected the 
materials of construction based on what the domestic industry was able to manufacture by utilizing 
processes mastered at economical cost, hence wood was selected for all of the main sub-assemblies. The 
basic design was completed in August 1937 with the oval cross-section fuselage, trapezoidal wings and 
twin vertical stabilizer design. 

To power the aircraft, the designer selected two twelve-cylinder inverted-Vee air-cooled Walter ,,Sag- 
itta" II-R piston engines, geared and supercharged, rated nominally 550 mhp at 3,800 m at 2,500 rpm 
and 600 mhp at 2,600 rpm for take-off. These engines had a very narrow frontal surface area which 
helped reduce drag. The calculations showed that with this engine, the aircraft would be able to attain 
a maximum speed of 448 km/h at 5,000 m. It is interesting to note that engineer Milutinovié also ana- 
lyzed the performance of R-313 with an alternative engine option, using Hispano Suiza 14Ab, rated 
nominally at 680 mhp. These French-built engines were at the time intended for installation in the 
competitor aircraft, the Orkan and R-1. 

Between 11 to 30 September 1937 a wooden model created at the RogoZarski A.D. workshop 
was tested in Warsaw wind tunnel. The favorable testing results further confirmed the soundness of 
the design. It is interesting to note that this model survives to this date and is on display at Mysej 
eaaüyxonnoecmea — Beozpad (Belgrade Aviation Museum). 

The R-313 was occupied by two members, pilot whose cockpit was located ahead of the wing and 
the observer/gunner whose cockpit was located mid-fuselage. In the reconnaissance version, the aircraft 
was to be equipped with a camera and a radio station while retaining the same weapons of fighter ver- 
sion, one 20 mm cannon with 60 rounds in the nose as offensive armament and one 7.9 mm machine 
gun with 500 rounds for defense in the upper rear hemisphere. In the bomber version, in addition to the 
armament discussed above, the R-313 could carry a total of four indigenous-designed VISTAD-built 106 
kg Stanković bombs stored in a fuselage bomb bay. The machine was equipped with Sperry gyro-hori- 
zont and oxygen devices. Predicted communication and navigation equipment was to include Telefunk- 
en products such as 274 I/F receiver-transmitter, 128-N direction finder and P-63 uN (VV des. P-63 iN) 
radio compass. Two Nistri O.M.I and two Lóschner type cameras were also predicted. 


Prototype construction 


The contract for the construction of a single prototype worth a total of 3,790,265 D was signed 
on 3 May 1938. As technical documentation was almost complete, the construction of various sub-as- 
semblies commenced at once. The last of the drawings were finalized during 1939 as the construction 
progressed. All the wooden sub-assemblies were manufactured at RogoZarski A.D. while more complex 
equipment such as hydraulic, electrical, fuel and oil installations were ordered from abroad. To simplify 
the installation of this equipment, a partial fuselage and wing mock up was constructed to aid in the 
location and fit check which would avoid any unnecessary changes taking place on the prototype under 
construction. 


Flight testing 


At the very end of the assembly on 24 February 1940, the R-313 was partially fueled and was taken 
for center of gravity measurement. Although the exact date remains unknown, it is assumed that the 


This photo was most likely 
taken in the early 1940 as 
evident by the snow still 

on the ground. Completed 
prototype was used for center 
of gravity measurements 

on 24 February 1940 and 

it is believed that the first 
flight took place by the end 
of March. (1941 Yugoslav 


Aviation Yearbook) 
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Rogozarski R-313, due to its | 


similarity to German Messer- 
schmitt Bf 110, caused an 
alarm with the crews of In- 
dependent 81.VG at Mostar 
on 6 April 1941 following 
the German attack against 
KJ. (Rogožarski factory via 
Šime Oštrić) 


Original wooden Rogožarski 
wind tunnel model is today 
preserved in the collection 
of the Aviation Museum in 
Belgrade. (Ognjan Petrović) 


Le 


first flight took place not long thereafter, most likely at the end of March or in early April. Pilot kap Ik 
Milan V. Bjelanović, who already conducted test flights with the single engine Rogožarski IK-3 fighter, 
was selected for the first test flight. To everyone's content, flight testing progressed without encounter- 
ing any major problems. As a result, the aircraft was ready for hand off to VOG, whose experts deter- 
mined that the aircraft had exception stability and that in some aspects handled like a fighter. 

Testing confirmed that the maximum ground speed is 370 km/h and astonishing 448 km/h at 5,000 
m. With a rate of climb of around 9 m/s to 5,000 m, the design further proved its parity with the per- 
formance of modern fighter aircraft. Take off distance was also exceptionally short, which at full loaded 
weight (in fighter version) was only 270 m. To further prove the trust in the design, an official report by 
the VV Headquarters dated 15 July 1940 indicated that if the R-313 testing concludes successfully, an 
order for a total of 25 aircraft would follow. These aircraft would join the 51.VG by spring of 1941. In 
spite of these promises, the contract was not signed before the April War. This did not discourage the 
factory who began acquiring the necessary equipment and materials in anticipation of the order. 


1941 April War 


Immediately prior to the war, R-313 was still assigned to VOG, but was re-assigned to the 603.TE 
(mpenaoicna eckadpuna - Training Escadrille) which performed multi-engine aircraft conversion training 
and typically flew the Italian Caproni Ca-310bis twin engine aircraft. The 603.TE relocated from Be- 
ograd to Mostar and not long thereafter to Grab wartime auxiliary airfield. The R-313 conducted several 
flights from this location. Due to the similarity with German Messerschmitt Bf 110 destroyers, on 6 
April crews of the locally based Independent 81.VG even raised an alarm when they saw the R-313 on 
approach to their airfield. On April 12 the R-313 made another flight from Grab to Mostar and the next 
day it crash landed at Grab ending its service within the VV. The pilot was maj Milivoje M. Mišović, 
Commander of Multi-Engine Conversion School, who failed to notice a ditch in his path. Following 
the end of the hostilities, R-313 was captured and in May 1941 it was transported to Beograd Airport. 
The aircraft was repaired at Ikarus factory which was at the time working for German WNF (Wie- 
ner-Neustadter Flugzeugwerke). Germans finally handed it off to Croats where it was named "Nezavisni" 
(Independent). Its new owners never used as it crash landed on its first test flight on 19 May 1942 due 
to a deliberate act of sabotage. 
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Post World War II development 


In accordance with the required specifications within the competition issued by the Yugoslav Army 
Aviation in 1946, engineer Sima Milutinović designed a twin engine training aircraft of wooden con- 
struction based on the preserved R-313 testing documents. The aircraft, designated as Type 214, was 
manufactured by Ikarus. In total 23 were produced including 214P and 214D prototypes, three 214F 
photo reconnaissance/transports and 18 214AS (214P) airliner/transport/reconnaissance/transition 
trainers. These aircraft served within JRV (Jyeocnoeencko pamuo easòyxonnoecmeo — Yugoslav Air Force) 


and VSJ (Basòyxonnoenu case Jyeocnaeuje — Aeronautical Union of Yugoslavia) during the late 1950s and 
1960s. 


Camouflage and markings 
Type Designation 


The type was originally designated as SIM XV (or Sim XV) by the designer. Designation R-313 ap- 
plied by the Technical Department within VV HQ was officially adopted by the factory and VV. 


Numbers 


As the first (and sole) exemplar of the type, R-313 obviously was c/n 1. As the machine was in test- 
ing at VOG until 1941 April War, s/n was not applied by VV. 


Camouflage scheme 


The R-313 prototype was painted overall in Dark Brown colour paint of French origin, which most 
closely resembled that of Chestnut or Dark Chocolate. This painting scheme was unique in VV. 


Markings 


National markings consisted only of a state flag (top to bottom, Blue/White/Red) which was factory 
painted over the entire surfaces of both rudders, on both sides. Upon arrival to VOG, it most likely re- 
ceived the required VV markings on the wings placed asymmetrically on the top of left wing and below 
the right wing. To date, no photographs of R-313 with *Kosovo cross" have been discovered, since they 
were applied shortly before the war, perhaps even as late as 6 April 1941. The R-313 lacked any service 
inscriptions. 


Aircraft characteristics RogoZarski R-313 
Quantity used: 1 
Crew: 2 


Years of Service: 1940-1941 
Span: 13.0 m (42.6 ft) 


Length: 11.0 m (36.1 ft) 

Height: 2.7 m (8.8 ft) 

Wing area: 26.4 m? (284 ft”) 

Engine: . | Two 550 mhp (542.5 hp) Walter Sagitta" II-R 

Empty weight: 2,900 kg (6,393 Ib) 

Loaded weight: (reconnaissance and fighter) 3,820 kg (8,422 Ib) 

| (light bomber) 4,270 kg (9,414 Ib) 

Maximum speed: 448 km/h (278 mph) at 5,000 m (16,405 ft) 

Service ceiling: | 8,000 m (26,247 ft) 

Climb to 5,000 m: 9 min 12 sec 

Endurance: _{2h9 min 

Armament: One fixed 20 mm M.39 (Oerlikon FF) cannon, 
one flexible 7.9 mm M.38 (FN Browning) machine gun, 
400 kg bombs (light bomber) 
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Zmaj R-1 


Original 1:10 scale wooden 
model which was made for 
testing in Warsaw's wind 
tunnel is now displayed 

at the Aviation Museum 

at Belgrade Nikola Tesla 
Airport, BEG/LYBE. (Ognjan 
Petrovic) 


Background 


Zmaj R-1 was one of the most advanced and most modern types of Yugoslav aircraft in the period 
before World War II. With immaculate aerodynamic lines, modern mixed construction and skillfully 
selected armament and loading, it represented a typical multi-purpose aircraft. The prototype has met 
it's creator's expectations in full as was validated during short test phase it was subjected to. 

Successful Serbian aeronautical engineer Dusan S. Stankov, a specialist for static and aerodynamic 
calculations who was technical director of Zmaj (Dragon) factory (Pabpuxa Aepo u Xuòpoaeuona , 3maj“ 
IIempoeuh u IlImepuh A. JI. — Aircraft and Hydroplane Factory „Zmaj“ Petrović i Šterić A. D.) since April 1 
1933, paid a visit on official business to the le XIV*"* Salon de l'Aéronautique in Paris in the second half 
of November 1934. During his visit, he made contact with and had conversations with representatives 
of numerous aircraft factories and design bureaus. Following his return, he proposed to the VV Head- 
quarters that, together with a group of recognized domestic designers, a project be commenced to create 
a modern twin engine bomber which would meet the Air Force's need for rearming and modernization 
of bomber units. Since the VV Headquarters accepted the proposal, engineers Stankov, Rudolf M. Fizir, 
Sima L. Milutinovié and Djordje T. Ducié signed a special contract on 14 July 1935 which instructed 
them to work together, privately and with partial support from Zmaj design bureau on developing 
a twin engine bomber. The prototype itself was intended to be constructed by the Zmaj factory. 

Due to work on own projects, Milutinovié, Fizir and Ducié did not have the time to contribute 
much to this project, so engineer Stankov had to rely on support from Zmaj bureau to complete prelim- 
inary project which was according to the factory documents named B.V.Z (most likely SouGapoepeko- 
Basòyxonnoenu Zmaj or Bomber Aeronautical Zmaj). The calculations by engineer Stankov were validated 
during testing in a wind tunnel, most likely in Poland and the preliminary drawings were handed over 
to the Headquarters in mid 1936. According to the preserved photographs of the model, B.V.Z. was 
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a twin engine mid wing aircraft with retractable landing gear, blunt nose and one vertical stabilizer. Manufacturing process at 

Conceptually it was similar to the Soviet Tupolev SB-2 bomber and Italian FIAT BR-20 and some other Zmaj A.D: (left) wing spars 

aircraft types which were at the time undergoing trials. With the opinion that engineer Stankov was and ribs; (right) look at the 

late to propose his idea as such aircraft already existed, VV HQ did not accept the preliminary design, interior of the fuselage struc- 

however it continued to support work on twin engine domestic bomber aircraft. ture. (both Aviation Museum 
With the intent to return some of the investment put into the B.V.Z. design, Zmaj factory made - Belgrade) 

an offer to the national air transport company Aeroput, that a fast passenger plane be developed on 

the basis of the B.V.Z. Aeroput Airlines did not accept this offer since it was at a time negotiating the 

purchase of French Caudron C449 Goeland aircraft. In spite of these setbacks, while anticipating the 

future needs by the VV, engineer Stankov proposed in 1936 that Zmaj factory constructs one new twin 

engine multi-purpose aircraft which would have the characteristics of a fighter, light bomber and re- 

connaissance aircraft. The owners of Zmaj, engineer Jovan T. Petrovié and Dragoljub T. Sterié accepted 

this proposal. Such aircraft, so called destroyer (Germans called them Zerstórer), were highly regarded 

by many aeronautical experts at the time and some of the developed countries already announced their 

manufacture and introduction in service. All this resulted in engineer Stankov gaining a permission to 

construct a prototype at factory's expense. 


Prototype design 


From the beginning, it was engineer Stankov's intent that the prototype achieves high speed. With 
this in mind, he took efforts to ensure maximal aerodynamic efficiency of all aircraft components and 
joints. He selected the mid wing concept with elongated spindle type fuselage and large wing fuselage 
fairings. For design reasons, main landing gear wheels in retracted position were protruding just slightly 
outside of the engine nacelles and were protected with specially designed fairings. To enable a better 
field of view for the rear gunner, twin vertical stabilizers were selected. To power the aircraft, engineer 
Stankov selected at the time a modern 14-cylinder two-row air-cooled French Hispano Suiza 14Ab 00, 
geared and supercharged radials, rated at 680 mhp with 2,400 rpm at 3,800 m. These engines had very 
small cross section, which significantly reduced drag. Hispano Suiza designated these engines as Type 
80, and the development of the entire family of these engines was based on the license purchased from 
the American Wright company. It is interesting to note that engineer Stankov was the first one in the 
Kingdom of Yugoslavia to select the 14Mb engines, which were later proposed on another domestic 
aircraft type, Orkan, and used on one purchased from France, Potez 63. 

To verify the calculations, Zmaj constructed a 1:10 scale model at the end of 1936. This model was 
sent to the wind tunnel at the Instytut Badan Technicznych Lotnictwa (Institute of Aviation Technical 
Research) in Warsaw, which at the time was one of the best in Europe. Following the aerodynamic test- 
ing at different angles of attack, the testing was expanded to include static loading of main construction 
elements, which significantly simplified the selection of most efficient solutions at the latter stages of 
the project. During the testing of the model, the experts at Warsaw institute suggested to engineer 
Stankov to make changes to the wing profile, which he accepted by having selected their profile Ne811 
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The construction of the 
prototype started at the 
beginning of 1939 and it was 
completed at the beginning 
of January 1940 at Zmaj 
hangar in Zemun (top 
Aviation Museum — Belgrade, 
bottom Šime Oštrić via 
Ognjan Petrovic) 
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successfully improving the performance. At the same time, the fairings between the wings and the fu- 
selage was changed. 

Based on the test results the preliminary aircraft performance was established and as a result Zmaj 
factory made an offer to the VV HQ on 1 February 1937 for one prototype to be built. The aircraft, 
named ,,3majee pasapay 6poj 1” (Zmaj destroyer number 1), was assigned officially a designation R-1 
by the VV HO. The type was classified as "Zmaj R-1, aircraft for combat (destroyer), bombing and 
reconnaissance (a multi purpose aircraft)". In accordance with the offer, the new aircraft was a twin 
engine destroyer with three seats, with the armament which included two cannons and two machine 
guns facing forwards and one twin machine gun facing rearwards. Bomb gun-sight was installed in the 
front cockpit and weapons gun-sight ahead of the mid cockpit. The plane was intended to have a bomb 
load of 400 kg and to have provisions for photo reconnaissance and radio equipment. The calculations 
indicated a maximum speed of 475 km/h at 4,300 m and the climb time of 1 minute and 39 seconds to 
1,000 m. These figures were comparable to the best fighter aircraft of the time. 

In spite of promising design, VV HQ delayed the final decision to construct the prototype, since 
a decision was made in mid 1937 to organize an informal competition for a twin engine bomber-de- 
stroyer. The intent of the HQ was to incite competition amongst the designers which would result in 
a creation of a better aircraft. Another two design groups joined the competition, one which was part 
of Ikarus factory working on Orkan project, and the other which was part of Rogožarski factory which 
was working on R-313. Both of those projects were handed over to the VV HQ at the end of 1937, and 
following the comparison of submitted information it was determined that all aircraft in the compe- 
tition were of similar performance. As a result, at the beginning of 1938 a decision was made to order 
three prototypes and to make a decision which of them will enter series production only following the 
successful conclusion of flight testing. 


Zmaj signed a contract VMT Br. 495 with VV HO on 28 March 1938 worth a total of 5,368,446 D 
which obliged it to construct a prototype of Zmaj R-1. This sum included the purchase of two engines, 
two cannons and expenses to construct a model for testing in the wind tunnel. The contract also listed 
that a total of 42,000 man hours shall be spent to construct the prototype. During the First International 
Aviation Exhibit in Belgrade, which took place from 28 May until 13 June 1938, a model of Zmaj R-1 
was placed on display (along with models of competition aircraft R-313 and Orkan). Not long before, a 
famous aeronautical magazine Basòyxonnoenu enacnuk (Aviation Herald) in 5/1938 edition published an 
extensive article about three twin engine prototypes listing in detail their performance. 


Prototype cor 


The work on the project and drawing finalization was continued following the signing of the con- 
tract. At the request of engineer Stankov, engineer Djordje T. Ducié joined the team as a secondary 
designer in August 1938, having resigned his previous post as technical director at Ikarus and joining 
Zmaj. A group of young engineers and technicians was also hired. Engineer Pavle Stankovié was assigned 
static calculation work and engineers Ivan Šoštarić, Aleksandar Muhi and Emil Ladek were assigned 
aircraft construction refinement work. Engineer Milenko Djurié and technician Andrija Conkin worked 
on armament, instrument and equipment placement. The factory constructed a full size mock-up of 
forward fuselage and cockpit, which had the pilot commands, instrument panel and other equipment 
and armament. VOG pilots made recommendations concerning the placement of certain equipment 
and instruments and these were adopted in the final design. 

Special attention was given to technological problems concerning the wooden wing and stabilizer 
construction, which required strength and elasticity to attain the high design speeds. Wing was con- 
structed from a single piece, with two spars formed in a special mould. The spars consisted of multiple 
layers of thin glued profiles of 5 x 5 mm cross section. Following the crash of RogoZarski IK-3 fighter 
in January 1939, which was presumed to be a result of wing spar breaking, engineer Stankov rechecked 
his calculations and decided that the already completed spars for the R-1 need to be strengthened by 
adding additional two layers. As a result of this decision, the designer came in conflict with the owners 
of Zmaj, who considered this modification unnecessary and expensive. In the end engineer Stankov 


Completed Zmaj R-1 with 
propellers and canopy in- 
stalled. The aircraft is about 
to undergo landing gear and 
electrical systems check prior 


to disassembly and transfer 


to Beograd Airport. (Aviation 


Museum — Belgrade) 


Zmaj R-1 during factory test- 
ing: (top) the machine was 
placed in a horizontal posi- 
tion for measuring purposes; 
(bellow) three-quarter view 
at Beograd Airport apron. 
(both Aviation Museum — 
Belgrade) 


Zmaj R-1 head on view 
showing its sleek lines at 
Beograd Airport. Note that 
the 20 mm cannons were 
installed in the wing roots by 
military armorers, Contrary 
to the VV rules the “Kosovo 
cross” was applied under the 
port wing. (Aviation Museum 
- Belgrade) 


Below: This photo was 
taken immediately following 
capture by German forces at 

Beograd Airport. Following 
the accident, the propel- 

lers were straightened by 
Ikarus factory however the 
engine nacelles were still not 
replaced hence engines were 
canvas covered. Starboard 
wing shows the “Kosovo 
cross” VV insignia. 

(Djordje Nikolic) 
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paid for these modifications out of his pocket. All calculations were conducted in accordance with the 
German DIN norms, with a safety factor of 11, as this was typical for the modern fighter aircraft types. 

Metal fuselage was constructed using a special jig, which was an entirely new process implemented 
for a domestically constructed aircraft. The cockpit area consisted of two levels, which enabled the pilot 
and the navigator/radio operator better visibility. This was further improved by adding side windows 
framed with Plexiglas at the front cockpit and large opening in nose which was to be used for aiming 
during bombing runs. The navigator/radio operator entered the aircraft via a large door below the fuse- 
lage, which reduced the danger from an accidental propeller strike and enabled an easier exit from the 
aircraft in case of an emergency. Pilot's and rear gunner's canopies both slid backwards, which for the 
gunner simplified aiming the machine gun and reduced air vortexing during flight. 

The construction of the prototype started at the beginning of 1939 and it was completed at the be- 
ginning of January 1940 at Zmaj hangar at Zemun. Following the completion of the assembly process, 
functionality of landing gear and other hydraulics and electrical devices was tested, and the aircraft was 
dismantled and transported to the large “C” hangar belonging to VOG at the Beograd Airport where it 
was reassembled. With the held of military armourers, cannons and a machine gun on the left side of 
the fuselage were installed and a temporary cover was placed over the opening of the other machine gun. 
The twin rear facing machine gun and some of the equipment were not installed during the initial flights. 


Flight testing 


The selection of the test pilot for R-1 proved difficult since the current Zmaj test pilots never flew 
twin engine aircraft, VOG pilots were not permitted to conduct factory test flights since these were 
contractually a requirement of the factory. It was finally decided to assign flying to reserve lieutenant 
and Aeroput Airlines? pilot Djura E. Djakonovié. Since 1 September 1938 he flew company's Lockheed 
L-10A Electra airliners. In spite of being a solid passenger aircraft, it differed substantially from the 
R-1, which had stronger engines, flew faster, and used different and more complex equipment which in 
reality required a pilot with greater experience than Djakonović. 

Following familiarization with the aircraft and its ground taxiing performance, Djakonovié conduct- 
ed a test flight on 28 March 1940 having taken off from Beograd Airport. The take off was short and 


Captured Zmaj R-1 at Be- 
ograd Airport: (top) curious 
German soldiers inspecting 
the machine (note that the 
canvas from the nacelles 
was removed showing the 
exposed engine and weapons 
which were dismantled); 
(bellow) the same scene with 
covered engine nacelles, (both 
Jan van den Heuvel), 
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ograd Airport: (left) R-1 can 


be seen behind the nose of 
Ikarus-refurbished and newly 
camouflaged ex VV Caproni 


Ca-310 Libeccio (Djordje 


Nikolić); (right) front part of 
fuselage and canvas covered 
nacelles, note the front ring 
gun-sight in front of pilot's 


windscreen. (Jan van den 
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Heuvel) 
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Another two shots at Be- safe, however due to problems with increased oil temperature and landing gear retracting installation, 


the entire flight was conducted with extended landing gear. At the altitude of 3,000 m, the pilot con- 
cluded that aircraft reacts well to all inputs, but that the ailerons move with difficulty. He then tested 
the aircraft characteristics with reduced engine output, first with the left and then with the right engine, 
in both cases the aircraft maintained direction and altitude. When pilot attempted to increase speed, 
due to the extended landing gear the aircraft began to shudder, so he immediately pulled back on the 
throttle. In spite of flaps not being fully retracted, it was determined they were efficient, however due 
to incorrect instrument readings it was not possible to determine the climbing speed and other flight 
parameters. The pilot as a result tested the behaviour in short turns concluding it was satisfactory and 
performed a chandelle prior to landing, which was included in the first test flight program. The landing 
was performed safely with semi extended flaps. 

As time was needed to resolve some of the deficiencies discovered during the first flight, Zmaj R-1 
was ready to continue flight testing on 16 April 1940. Testing proved that aircraft has a good rate of 
climb and Djakonovié twice checked maximum flight speed. During the second attempt at full throttle, 
he attained an instrument speed of 340 km/h which corresponded to an actual speed of 425 km/h. The 
pilot also tested climb rate with one engine shut off during which the aircraft attained 1 to 2 m/sec, 
proved that trim tabs work as expected and that difficulties operating the ailerons were resolved. Howev- 
er, minor difficulties with flaps and landing gear manifested again. The total flight time was 50 minutes. 

During the third flight on 17 April 1940, Zmaj R-1 climbed to 5,000 m in 9 minutes with full fuel 
tanks. Pilot indicated that it was possible to reduce the climb time even further, since he spent time gath- 
ering data while climbing and was as a result not able to maintain optimal throttle. At the altitude of 
4,000 m, while measuring the maximum speed again at full throttle and increased compressor boost, he 
attained an instrument speed of 360 km/h which corresponded to 450 km/h actual speed. When pilot 
began the descent process and reduced throttle, alarms signalling landing gear was extending came on 
and soon enough smoke started coming from /Kupoxecmop (Gyronestor) artificial horizon, which was 
connected to the aircraft exhaust system. To extinguish the fire, pilot began a steep descent with intent 
to land as soon as possible. During the descent the extended and retracted the landing gear several 
times. As the wheel touched the ground and the aircraft rolled for some 30 m, the landing gear began to 
retract again and the aircraft slid for approximately 150 m on its fuselage before coming to a stop. As a 
result of the crash landing, the landing gear mechanism was damaged, Hamilton propellers were bent, 
propeller pitch mechanism was damaged, tail wheel tire was ruptured but the fuselage remained largely 
intact. Djakonovié wrote in his report that he observed with absolute certainty that the landing gear 
indicators showed it was extended following which he placed the lever in neutral position. He had no 
good explanation why first the right and then left landing gear leg began retracting during landing. This 
information suggests that the accident was most likely caused by troublesome hydraulics installation 
and pilot inexperience since he did not react appropriately in such complex situation. All involved with 
the project were disappointed since R-1 showed so much promise during first flights. It was able to meet 
all aerodynamic and performance expectations. 


After Accident 


The accident effectively put an end to flight testing indefinitely. In spite of the efforts by the own- 
ers and factory personnel acquire replacement parts for the landing gear, which the Germans delayed 
with the pretence of war situation and the replacement parts for the engines, which the French delayed 
for the same reason. The straightening of the propellers was assigned to Ikarus factory, which at the 
time was getting ready to start the manufacture under license of Hamilton propellers. However, due 
to inexperience with such complex process at Ikarus, this prolonged for five months. When Zmaj R-1 
was finally repaired in March 1941, test flights were not possible due to impeding war situation. In the 
meantime, Zmaj factory selected a new pilot to continue test flights if at all possible. 

At the time of German attack against KJ, Zmaj R-1 was located in the VOG hangar at Beograd Airport. 
Even thought it was still not delivered to VV, Germans declared it as war booty and confiscated it, and they 
duly submitted a written note to Zmaj factory on 16 October 1941 to that effect. The aircraft was later 
destroyed along with other VV in an elaborate sabotage to prevent falling in the enemy's hands. 

The unrealized plan from autumn of 1940 to rearm the VV reconnaissance units, intended for all 
reconnaissance aircraft to be of domestic construction. According to this plan 11.VG for long range 
reconnaissance was to be armed with Zmaj R-1. 

Based on the partially preserved calculations and drawings for Zmaj R-1, engineer Stankov after 
the war constructed a twin engine aircraft designated as Type 215 whose prototype was constructed at 
Ikarus in 1951 and used until 1957. 


Versions 


Depending on the role, Zmaj R-1 could be configured in three different versions: 
Heavy Fighter (Destroyer) 


Twin seater, crew consisting of pilot and gunner. Offensive armament was controlled by the pilot 
using a mechanical gun sight. Aircraft was armed with two 20 mm HS 404 cannons at the wing root 
which enabled the gunner to replace ammunition drums in flight and two 7.92 mm M.38 (FN Brown- 
ing) machine guns in the fuselage at the pilot level. The defensive armament consisted of twin 7.92 mm 
M.38 machine guns in a rear facing turret, which was operated by the gunner. 


Zmaj R-1, German war 
booty at Beograd Airport: 
(top) aft three-quarter view 
showing the asymmetrically 
positioned VV “Kosovo 
Cross” insignia on the 
starboard wing upper side; 
(bellow) port profile (both 
Jan van den Heuvel). Aircraft 
will be destroyed not long 
thereafter in a deliberate act 
of sabotage. 
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Details of the outer sides of | | 
both R-1 vertical tails. Note | 
the newly introduced Zmaj 
logo in colour: Yellow Drag- 
on outlined with Blue line, 
Blue letters and Black circle. 
Black weight abbreviations 
were without particular 
values. All letters were in Ser- 
bian Cyrillic, (Šime Oštrić) 


Fine port rear three-guarter 
shot of captured Zmaj 
R-1 destroyer pictured by 
Germans at Beograd Airport. 
Note the walkway on the 
port wing, rear canopy in 
retracted position and the Light Bomber 
absence of dorsal hatch and 
engine cowlings. Rudder During bombing missions, the crew would consist of the pilot and the navigator, R-1 would carry 
inscriptions and final Zmaj four 106 kg VISTAD-built Stanković bombs. By using special electrically actuated pylons, bombs could 
logo on the vertical tail plane be jettisoned from the fuselage while diving which improved higher efficiency when bombing smaller 
can be clearly seen. (Jan van targets. When bombing troop concentrations, it was possible to install within the bomb bay cluster 
den Heuvel) munitions of small calibre. The two part bomb bay doors were hydraulically operated by the pilot. 


Reconnaissance 


In reconnaissance role, the aircraft carried three crew members: pilot, observer and radio operator/ 
gunner. Instead of cannons, which were easily removable, an additional fuel tank would be installed 
which increased range by 40%. Radio station was placed between the pilot and the radio operator/ 
gunner cockpits. 


Camouflage and markings 
Designation 


The project was known as Zmaj Destroyer Ne1. Factory designation was Zmaj-1 or Zmaj I. Generally 
known as Zmaj RI, official VV designation was R-1. 


Livery 


The entire aircraft was Silver in color. Metal surfaces remaned in highly polished natural Aluminum 
while wooden surfaces were painted in Silver dopped color. 


Insignia and inscriptions 


The VV national insignia, two 120 cm diameter "Kosovo crosses", were placed asymmetrically, on 
the underside of the port wing and on top side of the starboard wing, which was opposite of the VV 
standard requirements. The state flag was painted on both sides of the rudders. 

In the accordance to the standard VV practice, aircraft type was written in Yellow colour on Blue flag 
surface and weight characteristics were written in Black colour in White flag surface. All inscriptions 
were in Serbian Cyrillic letters. On the outside surfaces of vertical stabilizers, new-created Zmaj factory 
logo was applied. 


Aircraft Characteristics Zmaj R-1 

1 

20r3 

1940-1941 

; 14.4 m (47.2 ft) 

Length: 12.8 m (41.9 ft) 
9 2.5 m (8.2 ft) 

33.8 m? (364 ft”) 

Two 680 mhp (671 hp) Hispano Suiza 14 Ab 02/03 

2,600 kg (5,732 Ib) 

Loaded weight: (heavy fighter) 5,094 kg (11,230 Ib) 

(light bomber) 5,664 kg (12,487 Ib) 

(reconnaissance aircraft) 5,421 kg (11,951 Ib) 

Maximum speed: 475 km/h (295 mph) at 4,300 m (14,107 ft) 

Service ceiling: 10,000 m (32,808 ft) 

Climb to 5,000 m: 7 min 42 sec 

Range: 1,200 km (745 ml) 


Armament: Four (two fixed forward facing, two twin rear facing and movable) 7.92 mm M.38 (EN Browning) 
machine guns (all versions), two 20 mm HS 404 cannons (heavy fighter), 400 kg bombs (light bomber) 
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Ikarus Orkan 


HH Prince Paul (Pavle 
Karađorđević) of Yugoslavia 
taking a close look at the 
Ikarus Orkan model during a 
visit to the First Internation- 
al Aeronautical Exhibition 
held in Belgrade between 

28 May and 13 June 1938. 
Note the first VV Bristol 
Blenheim Mk.1 No1 in the 


background (Aleksandar | 


Ognjević) 
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Background 


Conceptually, Orkan (Hurricane) was a modern, fully metal twin engine and twin seat high wing 
aircraft, which was classified by VV as ,,aeuon 3a 60p6y, 6ombapdosarwe u uzeuljarve" (aircraft for combat, 
bombardment and reconnaissance) or ,,aguon 3a euuecmpyky ynompe6y“ (multi-purpose aircraft). It was 
designed in such a way that with simple swap of the equipment, it was possible to use it in both of- 
fensive and defensive fighter missions, for short (patrol) and long range (strategic) reconnaissance and 
for short (daylight) and long range (night) bombing missions as well as for liaison roles. As described 
in the Yugoslav Aviation Yearbook (Ibòuwmax JyzocnoeencKoz easoyxonnogcmea) 1941 edition, its mod- 
ern design reflected in the use of equipment and commands which were considered as most perfected 
technical achievements of the time (,,onpeween ceum ypehajuma u komadama 0auawreee najcaspwenujez 
mexnuuKoe npoepeca“). It was considered as one of the most modern aircraft in its category with respect 
to the performance and armament. At two thirds throttle, it reached the speed of 400 km/h, which indi- 
cated that Orkan could easily attain the planned 545 km/h. It was faster and had a higher rate of climb 
than its contenders, the R-1 and R-313. 


Prototype design 


Engineer maj Sava M. Momčilović, VV Headquarter's Technical Officer, decided to start working in 
private at the beginning of 1936 on a project for a modern fast bomber. He chose the high wing concept 
with unusually clean lines and proposed using the French Hispano Suiza 14 Ab radials. The new aircraft 
was named Orkan and in the fall of 1936, he was joined by young engineer kap Ik Dušan B. Radojk- 


ović. Later on, in 1937, to provide part time help 
with the design of certain construction sub-as- 
semblies, young engineers Ivan L. Šoštarić and 
Stanislav D. Marjanovié jointed the team. This 
project initially designated as M.I.S. (Momčilović | 
Ing. Sava) was completed in 1937 and the VV HQ 
accepted its entry into the competition with the | 
two other projects from Zmaj and RogoZarski 
factories. The model (with assigned designation 
MIS Z Ne 1) was tested at the Eiffel wind tunnel 
in Paris and following evaluation of obtained re- 
sults, the VV HQ placed an order on 14 March 
1938 for the construction of a single prototype 
at Ikarus factory located in Zemun. The delivery 
date listed in the contract was set for 14 June 1939 
and it was expected to complete the prototype in 
49,000 man hours. The contract defined the price 
of 6,385,582 D for the prototype manufacturing, including the purchase of engines, weapons and li- 
cense payments. Soon after the signing, all further work on project documentation was transferred 
to the Ikarus’ design bureau and the project team was expanded accordingly. At the end of May 1938 
Orkan model with Hispano Suiza engines was presented at the First International Air Exhibition at 
Belgrade. Well-known monthly Aviation Herald published the same month a long text about bomber 
aircraft which contained an extensive article about Orkan. 

Designed as an all metal aircraft, fuselage consisted of Duralumin longerons which were supported 
at locations seeing the most stress. The wing construction consisted of two Duralumin spars joined 
together with ribs manufactured from the same material. The fuselage and wing were covered with thin 
Duralumin plates which were riveted to one another. All controls were hydraulically operated. To enable 
best possible visibility from the cockpit, the entire nose and part of the wing root were made from Plex- 
iglas. The pilot entered the cockpit through a hatch in the top and the gunner from through a extending 
turret canopy located in mid fuselage. Tail surfaces consisted of twin vertical stabilizers. Engines were 
mounted on high strength steel tubing to which also the landing gear mechanism attached. Engines 
powered three bladed metal variable pitch type Constant Speed propellers manufactured by Hamilton. 

The installed equipment was so innovative that all the main instruments were equipped with both 
sound and light alarms which activated at either minimum or maximum flight parameters. Such fea- 
tures helped the pilot concentrate on flying and combat without constantly having to observe the 
instruments. These instruments were sourced locally from Mikron and Teleoptik instrument companies. 
For high-altitude flights, an oxygen installation with two Teleoptik M-38 inhalers was installed. The 
communications between crew members was maintained using an aviophone. A radio station and an 
automatic camera were envisioned for the first prototype but were never installed. Hydraulic installa- 
tions were specially designed for Orkan and manufactured by famous French Messier company, which 
specialized in such work. 

The armament was at first (according to the original Specification) to consist of substantial quantity 
of cannons and machine guns (two HS 404 cannons in the nose, two machine guns at the sides of the 
fuselage, one Oerlikon cannon in the turret and one downward facing machine gun). At the request 
of the VV HQ (according to newly assigned Specification), the armament was reduced to only one 20 
mm HS 404 cannon (with 60 rounds) and two 7.9 mm M.38 machine gun (with 250 rounds per gun) 
facing forward and one 20 mm Oerlikon cannon, or if not possible to install it, one heavy 12.7 mm 
Breda-SAFAT MC12,7 machine gun (with 500 rounds) facing backward installed on hydraulically oper- 
ated turret. Fuselage was designed to carry internally a total of four 106 kg Stankovié bombs. According 
to special launchers Orkan was capable of dive-bombing. 


Prototype construction 


Despite the delays in completing the factory documentation, prototype was planned to have its 
first flight by the end of 1939. However, the engines ordered from France were never delivered due to 
the start of World War II. Due to the inability to source the originally intended French Hispano Suiza 
14Ab engines, which had one of the smallest radial engine diameters available at the time, designers and 
Ikarus management made a decision (at the end of November 1939) to purchase FIAT engines which 
were a version of French Gndme-Rhone 14K. As a result, Orkan prototype incorporated two air-cooled 
14-cylinder two-row FIAT A.74 RC38 radial piston engines, geared and supercharged, rated nominal- 


Some of Ikarus design team 
members pictured beside 
the Orkan model at Ikarus 
design bureau on 14 May 
1939. (Šime Oštrić via 
Ognjan Petrović) 


155 


The sole Orkan prototype 

in the early stages of 
construction at the Ikarus 
A.D. factory. Due to the ina- 
bility to source French made 
engines, significant redesign 
was required to incorporate 
the alternate Italian engines, 
which resulted in the first 
flight being pushed back to 
24 June 1940. (Čedomir 
Janić) 


The completed prototype at 
Beograd Airport. Its sleek 
lines enabled it to rightfully 
be one of the most modern 
aircraft in its category with 
respect to achieved perfor- 
mance. (1941 Yugoslav 
Aviation Yearbook) 
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ly 840 mhp at 3,800 m at 2,400 rpm and 890 mhp at 2,280 rpm for take-off. Propellers were Italian 
license-built Hamilton Standard. Increased engine power lead to new specifications which required 
changes in characteristics, reduced weaponry (two cannons instead of three) and improved performance. 

Even though prototype construction was complete in April, due to the required rework to engine 
nacelles to fit the new engines and relocate certain equipment to compensate for added weight, a lot 
of precious time was lost which resulted in unarmed Orkan taking off from Beograd Airport for the 
first time on 24 June 1940. During its first flight which lasted some 14 minutes, it was piloted by 
kap Ik Dušan Milojević who during landing lost speed and dropped 5-6 m height suddenly which result- 
ed in structural damage to the prototype whose landing gear was damaged, propellers were bent, engine 
nacelles were deformed and fuselage belly damaged. The accident investigation commission as a result 
of the crash landing had doubts in the Orkan's airworthiness and ordered that wind tunnel testing in 
Paris gets repeated. As the results confirmed previous findings, Ikarus commenced with the prototype 
repair at once. 

To make matters worse, sourcing new landing gear and propellers proved difficult hence the repairs 
continued until mid-March 1941. The restart of flight testing was this time performed by highly skilled 
Ikarus test pilot Vasilije J. Stojanovié who from 19 March until 5 April 1941 completed a total of 13 
flights. These tests flights enabled the validation of Orkan flight performance, which was praised by the 
pilot. At two thirds throttle, Orkan reached the speed of 400 km/h and the pilot pushed it to full throt- 
tle although for just one minute due to vibrations observed on one of the engines. The VV HQ already 
placed an order for first series construction however due to the start of war it was never materialized. 
Similarly, FIAT's offer for 40 A.74 engines dating in March 1941 was not fulfilled either. 


1941 April War 


During the VV re-arming process from spring 1939 until 1940, it was intended to procure a total 
of 39 twin engine fighters to equip the 51.VG and 52.VG. Since no purchase was fulfilled from abroad, 
both groups received temporarily single engine fighters which they used in April War. After the conclu- 


sion of domestic twin engine prototypes testing, VV HQ decided that 51.VG should get equipped with 
R-313 fighters and 52.VG with Orkan fighters. 

Orkan prototype completed the assigned flight testing imminently before the war, and on 6 April 
1941 it was transferred to VOG. During the German attack against Beograd Airport, Orkan was dam- 
aged in a strafing attack by German fighters. After the war, Germans captured Orkan Zerstórer (as 
was written in German documents listing captured aircraft), handed it over to Luftflotte 4 on 24 April 
1941 and transported it to Germany according to the eyewitness accounts in September. The machine 
was disassembled, mounted on a train carriage and never to be heard of again. There is no additional 
information about its fate, but according to some unproved rumours it was tested at Junkers factory in 
Dessau. A bill of lading for Ikarus Orkan and the experimental prototype B-5 is preserved at the Railway 
Museum in Belgrade. 


Camouflage and markings 


Orkan prototype remained in natural Aluminium finish and lacked any markings and inscriptions. 
According to the contract, it was intended to be painted in Aluminium colour and have standard na- 
tional markings applied on wing and tail surfaces. 

Drawings of camouflaged Orkan, which could be found on the internet, are a pure fictional work 
made without any documented substantiation, there is no proof that Orkan was ever intended to be 
painted with a camouflage scheme. 


Aircraft characteristics Ikarus Orkan (1) 
Quantity used: 1 
Crew: 2 
Years of Service: 1940-1941 
| Span: 13.3 m (43.5 ft) 
Length: 10.0 m (32.8 ft) 
Height: 3.2 m (10.5 ft) 
Wing area: 26.0 m? (280 ft) 
Engine: Two 840 mhp (829 hp) FIAT A.74 RC.38 | 
Empty weight: 2,870 kg (6,328 Ib) 
Loaded weight: 4,500 kg (9,923 Ib) 
Maximum speed: 545 km/h (339 mph) at 4,000 m (14,765 Ib) | 
Service ceiling: 11,000 m (36,091 ft) 
Climb to 4,000 m: 4 min 12 sec 
Range: 1,200 km (746 ml) 
Armament: One fixed 20 mm HS 404 cannon (2), three (two fixed, one flexible) 7.92 mm M.38 (FN Browning) 
machine guns, one flexible 12,7 mm Breda-SAFAT MC.12,7 (3), four 106 kg Stankovié bombs 


(1) The performance data was obtained through calculations by using the Fiat engine and 4,500 kg take-off weight. According 
to final Specification fuel and oil weighed 710 kg, payload 920 kg. Weight is approximate as final weight was obtained by 


measuring however no records are available to confirm the exact values. 


(2) It was originally intended to arm the aircraft with two HS 404 cannons (installed in the sides of the front fuselage), however 
at the request of VV HQ it was reduced to only one cannon at the very end of prototype construction. 

(3) The initially selected rear facing 20 mm M.39 (Oerlikon FF) cannon in a turret was replaced at the request of the VV HQ with 
a 12.7 mm heavy machine gun. 


During the strafing attack 


by German fighters on 
Beograd Airport, Orkan 


was 


damaged. It was subsequent- 


ly captured at the same 


location and then according 


to the witness accounts 


load- 


ed on a freight train bound 
for Germany in September 
1941. (Aviation Museum — 


Belgrade) 
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Messerschmitt Bf 110C-4 
(VV Me-110) 


160 


Background 


The concept of strategic fighter, or Kampfzerstórer (Battle destroyer), caught the imagination of Re- 
ichsmarschall Hermann Gòring, commander-in-chief of the Luftwaffe. Based on his orders the technical 
specification was issued for a twin engine all metal three seat monoplane armed with a large caliber can- 
non and an internal bomb bay. The representatives of Arado, Dornier, Focke-Wulf, Heinkel, Henschel, 
Gotha and Messerschmitt were handed off these specifications but only Messerschmitt, Focke-Wulf 
and Henschel submitted their design proposals. Focke-Wulf and Henschel were immediately awarded 
contracts for three prototypes each as their proposals closely met the requirements. Messerschmitt on 
the other hand deviated from the requirements and focused on performance but under the pressure 
from Ernst Udet, Luftwaffe director of research and development, was awarded contract for the proto- 
type construction. The first prototype, Bf 110V-1 took off on 12 May 1936 from Augsburg with Rudolf 
Opitz at the controls. Few days later this aircraft attained astounding 505 km/h in level flight, which was 
faster than the single engine Bf 109B-1 which was entering the fighter units. Henschel with its Hs-124 
and Focke-Wulf with Fw-57, due to following the original specification, did not meet the Zerstòrer role 
requirements, hence Messerschmitt's Bf 110 was declared winner and entered series production. The 
prototype and the A-0 series machines were powered with DB.600a engines, which were soon replaced 
with Jumo 210B. Neither of the engines provided the desired performance but in the late 1938 the DB- 
601A-1 was finally certified for installation in production aircraft. Luftwaffe embraced the new weapon 
and even created a new type of a unit called Zerstórergruppen (destroyer air groups). Original Luftwaffe 
designation, Bf 110, was assigned before Bayerische Flugzeugwerke became Messerschmit AG in July 
1938. This event led to the fact that the designation Me-110 was never officially introduced, although 
it was used in jargon. 

Luftwaffe used approximately 6,000 of these heavy fighters and light bombers in five basic versions: 
B, C D, E, and F as well as the night fighter version G. Each of the main versions consisted of several 
sub-variants. 

Heavy fighter version Bf 110C-4 was powered by 12-cylinder inverted-Vee liquid-cooled DB.601A-1 
with 1,100 mhp for take-off, 1,020 mhp maximum (5 min) at 4,500 m, 960 mhp while cruising at 5,000 
m and 860 mhp during economic cruising at 4,000 m. The aircraft was armed with offensive weapons 
which consisted of four forward firing 7.92 mm Rheinmetall-Borsig MG-17 machine guns in the nose 
with 1,000 rounds per gun each and two 20 mm Oerlikon FF/M cannons with 200 rounds per gun each. 
Each cannon had two drums with 100 magazines each. When the ammunition from the first magazine 
was exhausted, the gunner had to manually replace it with another one. A defensive weapon was one 
flexible Rheinmetall-Borsig MG-15 machine-gun at the rear seat with 750 rounds per gun. The gunsight 
was Oigee Revi C12/d while the radio station was Telefunken FuG IIIa. The C-4 was the first of the C 
series to have the armor protection added for the crew. 


Kingdom's interest in the Zerstòrer 


Intending to equip two aviation groups, VV formally requested that Germany delivers the Me-110. 
Since all hope was lost that France would deliver their Potez 63, and the domestic industry struggled to 
produce a viable twin engine aircraft, purchasing such fighters from Germany was the only solution for 
the VV. Unfortunately, Germans duly refused the sale citing that “Ju-88 and Me-110 are not intended for 
sale". They even refused to release basic technical characteristics which VV HQ Technical Department 
could study to evaluate the viability of such machines for its service. 


1941 April War 


At the time of the German attack against the KJ, Luftwaffe used various sub-variants of Bf 110C/D 
and Bf 110E series. On 1 April 1941 at 18:30 one Bf 110C-4 with a crew of three landed by mistake at 
Kraljevo Airport. During questioning the crew admitted to have taken off at 15:50 from Vienna towards 
Turnu Severin in Romania and that they lost orientation due to poor weather. As a result traveling over 
Belgrade they arrived to Kosovska Mitrovica and then turned back towards Kraljevo. As a result of this 
event, VV had the unique opportunity to inspect the Bf 110. Following the orders from the HQ, the 
aircraft was transferred to VOG hangar and was disassembled to take photographs of sub-assemblies, 
instruments and radio navigation equipment. Regrettably, no one photo of that aircraft today is known 
to exist. On 7 April VTZ personnel hastily painted the machine in standard VV three tone camouflage 
and applied VV insignia. 

The order was issued to transfer the Bf 110 from Kraljevo to Veliki Radinci auxiliary war airfield and 
to enter service with 51.VG which already had two twin engine Potez 63 on strength. The crew consist- 
ing of pilot rez kap Ik Zlatko Dimčović, who was assigned to 102.E, and machine gunner zar djak Gus- 
tav Ajdič took off on 8 April at 11:00 from Kraljevo towards Beograd and in spite of poor weather, low 
clouds, unfamiliarity with the aircraft managed to land the aircraft successfully. In route they were fired 
on by own anti-aircraft defenses around Kragujevac. After landing at Beograd Airport, pilot Dimčović 
was told by the 1.LB CO puk Dragutin Rubčić to transfer to Veliki Radinci auxiliary war airfield. Ajdiè 
could not join him as he had to report to 1.E at Novi Sad. As a result, Dimčović conducted a solo flight 
in mid day towards Veliki Radinci. According to his account of this flight, he flew over the airfield at 
low altitude and speed with lowered landing gear, signaling that he wishes to land. He turned around 
and attempted to lower his flaps which were inoperable. As a result, his landing speed was greater than 
desired and in spite of going in for an early landing, the tail wheel touched the ground mid runway He 
began to brake but the brakes were inoperable as well. The aircraft rolled the entire remainder of the 
runway and came to a stop some 20 m from the edge of the airfield. He left the aircraft and decided to 
come back tomorrow and inspect why the brakes failed. 

The aircraft would never fly again. On 12 April, it was torched along with the Me-109s, IK-3s, Hur- 
ricanes and a sole IK-2 to prevent capture by the advancing German troops. Being that Bf 110 was the 
furthest away, some 2 km away from the rest of the aircraft, it was set to be torched first but the truck 
with soldiers paused by the closest Bf 109 and started the destruction there. It is certain however, that 
the aircraft was destroyed some time that day. 


Camouflage and Markings 
Type designation 

The official VV designation was simply Me-110, following the Me-109 analogy. 
Serial numbers and Codes 

No information is available concerning this aircraft's serial numbers and codes. 
Insignia 

There is no confirmation of the insignia location of the same, however, according to witnesses, it is 
likely that *Kosovo cross" was applied below the starboard and on top of the port wing. Additionally, to 
differentiate the aircraft from Luftwaffe Bf 110s, the entire rudder could have been painted in the colours 
of the Yugoslav state flag. According to the memories of a VTZ employee, the aircraft had a Haifisch 
(shark mouth) on its nose. 
Camouflage scheme 

According to the available information, the aircraft was painted in the standard Yugoslav three tone 
camouflage at VIZ Kraljevo consisting of Dark Ochre, Dark Green and Dark Brown. Camouflage patch- 


es were similar to those on Do-17K bombers. The undersides likely remained in the Hellblau RUM 65 
colour. 
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Aircraft Characteristics Messerschmitt Bf 110C-4 (VV Me-110) 


Quantity used: 

Crew: 

Years of service: 1941 

Span: 16.3 m (53.3 ft) 
Length: 12.1 m (39.6 ft) 


Height: 4.1 m (13.5 ft) 


Wing area: 38.4 m? (413 ft?) 


One 1,100 mhp (1,085 hp) Daimler Benz DB.601A-1 
5,107 kg (11,259 Ib) 
6,250 kg (13,779 Ib) 


Engine: 


Loaded weight: 


Maximum speed: 562 km/h (349 mph) at 7,000 m (22,966 ft) 


484 km/h (301 mph) at 7,000 m (22,966 ft) 


) 
473 km/h (294 mph) at sea level 
Cruising speed: ( ) 

423 km/h (263 mph) at sea level 


Service ceiling: 10,000 m (32,808 ft) 

Initial rate of climb: | 11,2 m/s (36.6 ft/s) 

Range: 910 km (565 ml) with 484 km/h at 7,000 m E 

Armament: Four fixed forward-firing 7.92 mm Rheinmetall-Borsig MG.17 machine guns and two fixed 20 mm 
Oerlikon FF/M in the nose, and one flexible 7.92 mm Rheinmetall-Borsig MG.15 machine gun in rear 
cockpit = 


Three views of Messerschmitt Bf 110C-4 Zerstorer (O.M. Petrović) 
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Appendices 


Appendix 1. Yugoslav Aviation Ranks 


L VV Luftwaffe Royal Air Force u 
rank rank abb. 

armijski deneral arm den General Oberst Air Chief Marshall 

divizijski deneral | div den General Leutnant Air Marshall 

vazduhoplovni brigadni deneral ` vazd brig den General Major GenMaj. Air Vice Marshall AVM 

pukovnik puk Oberst Oberst Group Captain 


potpukovnik 


Olerstleutnant Oberstl t. Wing Commander W/Cdr 
major maj Major Maj. Squadron Leader S/Ldr 


Hauptmann Flight Lieutenant 1“ class 

kapetan II klase kap lk - - - - 
[ami = Ofna 
potporucnik ppor Leutnant Lt. Pilot-Officer P/O 
narednik-vodnik I klase nv Ik Stabsfeldwebel Stfw. Flight Sergeant F/sgt 
narednik-vodnik II klase nv IIk Oberfahnrich Obfhr. - 

narednik-vodnik III klase nv llk Oberfeldwebel Obfw. - 

narednik I klase nar Ik Feldwebel Sergeant Sgt 
narednik II klase nar IIk Unterfeldwebel Ufw. - 

podnarednik I klase pnar Ik Uffz. Corporal Cpl 
podnarednik II klase pnar IIk Stabsgefreiter Stgefr. Senior Aircraftman SAC 
kaplar kpl Gefreiter Gefr. Airman 1“ Class AIC 


redov red Flieger Flg. Airman 2™ Class A2C 


According to VV service rule, non-comissioned officers which met the requirements for officer rank 
without completing the Military Academy were entiteled rank of vojno-tehnièki činovnik of various 
classes which were equivalent to specific officer ranks: 


visi vojnotehnicki činovnik I klase m Ik | brigadni deneral 
visi vojnotehnicki činovnik II klase vvté IIk pukovnik 

visi vojnotehnicki činovnik III klase vvtè IIIk potpukovnik 
visi vojnotehnicki činovnik IV klase vvtč IVk major 

niži vojnotehnički činovnik I klase nvtč Ik kapetan I klase 
niži vojnotehnički činovnik II klase nvtè Ilk kapetan II klase 
niži vojnotehnički činovnik III klase nvtè IIIk poručnik 

niži vojnotehnički činovnik IV klase nvtč IVk potporučnik 


164 


Appendix 2. VV unit structures 


brigada (Brigade) 
puk (Regiment) 


| Comprised of two to three Bomber or Fighter Regiments 


Composed of two to three fighter or two bomber Aviation Groups 


grupa (Group) A tactical unit 


consisting of two to three Escadrilles 


| eskadrila (Escadrille) 


A unit consisting of nine to 12 aircraft 


Appendix 3. Abbreviations 


auslandisch 


Foreign 


npomueaeuoncka, “u 


Aepoopomcka uema 


Anti Aircraft 
Airfield Company 


Axyuonapcxo J[pyumeo 


Aeponnancxa paduonuya 


Joint Stock Company 


Aeroplane Workshop 


Apmujcko easòyxonnoecmeo 


Army Aviation 


Bpoj 
Bombapdepcku nyk 


cheval vapeur (French power unit) 


OuHap 


Eckaópuna 
EAAuqua Bacci Agpozopia 


Dabpuxa aeuona Kpaweso 


Fortele Aeriene Regale ale Romániei 


Horse power (Imperial power unit) 
Hnòycmpuja aeponnancrux momopa 


Mseuhauka epyna 


Jyeocno6encxo pamno easóyxonnoecmeo 


Komcka chaza (Serbian power unit) 


Equal to 7 kg/s, i.e. 735.3 watts 


c/n Construction number 


Centre de Réception des Avions de Serie CRAS Center for Series Aircraft Reception 


EVA Royal Hellenic Air Force 
FAK Aircraft Factory Kraljevo 


Royal Romanian Air Force 

Headquarters 

Equal to 33,000 Ibs ft/min i.e. 745.7 watts 
Aero Engines Industry 

Reconnaissance Group 

"E Yugoslav Air Force 


KS Equal to 7 kg/s, i.e. 735.3 watts 


Kpamesuna Jyeocnaeuja 
Komanda Basòyxonnoecmea 


Jlosau 


JIoeauka 6puzada 


JIoeauka eckaopuna 


JIoeauka nunomcka uKona 


JIoeauku nyk 


KJ Kingdom of Yugoslavia 
Air Force Command 
L Fighter 
LB Fighter Brigade 
LE Fighter Escadrille 
LPŠ Fighter Pilot School 


LP Fighter Regiment 


Jloeay 6asÒyxonno6Ho-mexHu4KU 


IVT Fighter Aviation-Technical 


Munucmapcmeo Bojcke u Moprapuye 


MViM Ministry of War and Marine 


metric horse power (power unit) 


mhp Equal to 7 kg/s, i.e. 735.3 W 


numera, broj No Numero, Number 
Nezavisna Drzava Hrvatska NDH Independent State of Croatia 
| Hunomcka urona PS Pilot School 
IIowopcko easòyxonnoecm6o PV Naval Air Service 
Regia Aeronautica RA Royal Italian Air Force 
RAF Royal Air Force 
Pesepenu rez Reserve 
- i RYAF Royal Yugoslav Air Force (i.e. VV) 


Serial number 


Štab Vazduhoplovstva vojske SVV Air Force HQ 

Texnuuxu napk TP Technical Park 

- UK United Kingdom 

Versuch V Trial 

Basòyxonnoecmeo V Air Force 

Basòyxonnoena 6asa VB Airbase 

Basòyxonnoena epyna VG | Aviation Group 

Basòyxonnoena useuljauka epyna VIG Aviation Reconnaissance Group 
Basòyxonno6na komanda VK Air Force Command 
Basòyxonnoena onumna epyna VOG Air Test Group 

Basòyxonnoenu nyk VP Aviation Regiment 

Basòyxonnoenu caees Jyzocnaeuje VSJ Aeronautical Union of Yugoslavia 
Basòyxonnoeno-mexnuyru napk VTP Aviation Technical Park 
Basòyxonno6eno-mexnuyru 3a600 VIZ Aviation Technical Depot 
Basòyxonnoecmeo eojcxe VV Army Air Force 

Bojno eeudenyujeku 6poj EvBr Army (or Military) Evidence Number - RYAF serial number 
WNr. Construction number 
ZNDH Independent State of Croatia Air Force 


Aero engines used by VV fighters after 1931: (from left to right, top row) Rolls-Royce Kestrel IIS, Rolls-Royce Kestrel X VIS, Hispano-Suiza 12Nb; (mid) His- 


Appendix 4. Aero Engines 


pano-Suiza 12%, Rolls-Royce Merlin II, Daimler-Benz DB.601A; (bottom) Hispano-Suiza 14Ab, Gnome-Rhone 14M Mars, FIAT A.74 RC.38, Walter “Sagita” IIR 


(manufacturer publications) 
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Original and the only 
example of "Kosovo cross" 
insignia known to be in 
existence, removed from the 
wing canvas of an unknown 
VV machine during or after 
the 1941 April War. Note 
the relatively well-preserved 
colours, except for the Blue 
colour which shows two 
shades. 


An Italian soldier cuts the 
VV „Kosovo cross" insignia 
on the upper port wing of 

a captured FN-Walter trainer 
(Stato Maggiore Aeronautica) 
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TACUIT n 3 
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This second volume describes in detail the camouflage and markings of more of the day fighters 
used by the Yugoslav Air Force from 1918 to 1941. Aircraft of Yugoslav, British, German, Czech and 
French origin are shown in many historical photographs and colour profiles showing the colours 
and markings carried by the aircraft. Detailed colour notes and precise description and illustration 
of national markings over the period complete a two-book set that will be invaluable to aircraft 
enthusiasts, historians and modellers. 

e Hawker Yugoslav Fury 

e Ikarus IK-2 

e Hawker Hurricane Mk.I 

e Rogožarski IK-3 

e Messerschmitt Bf 109E-3a 
e Potez 63 

e Rogozarski R-313 

e Zmaj R-1 

e Ikarus Orkan 

e Messerschmitt Bf 110C-4 
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